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la dealing with the Live Stock Industry in Australia it is necessary, 
1 the first place, to draw attention to a few geographical details in order 
lat readers may be familiar with the diverse conditions of soil and climate 
let with. The Continent has been settled for only a little over loo years, 
lias an area of 2 974 581 square mile.s. being approximately three-fourths 
s large as Europe ; 14 times as large as France ; 24 times as large as the 
nited Kingdom of Great Britain, and 26 times as large as Italy, It is 
tiiate between the 12th and 40th degrees of South J/mgtitude. This 
ill give some idea of the vast area, the great distances and the variation 
fclimate and herbage met with. The influence of such varying conditions 
pon the Live Stock Industry will be readily recognised. 

I- — The horse. — In the early days of colonization the horse 
iquired was one capable of carrying his rider for long distances over all 
lasses of country, either for a journey — 60 to 100 miles a day was 
fthtly thought of — or for rounding up and mustering cattle in the 
afenced areas of scrub and timber land or undulating plain. The 
aalities required for this work were stamina, speed, and agility. These 
eie found in the, English Thoroughbred and there quickly develojied, in 
ke rising generation, a love for racing and an inherent love for the horse. 
>11100 passed, and Settlement advanced, it became necessary to introduce 
ke draught horse, crosses with the Thoroughbred were obtained and 
light horse industry divided into two channels. 

As Settlement of the country proceeded along the sea board and railways 
laid down, the necessity for tong journeys in these areas diminished, 
•t the love of racing progressed. The Thoroughbred came under control 
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of . a Stud Book and has developed along such lines until his leputatioj 
is known the world over. The other channel produced a thicker set an, 
heavier horse from the various crossings which had taken place and a tw* 
was evolved which held its own against the product of other lands to, 
militar)' purposes. A large exixjrt trade in remounts was estahlisht,! 
particularly with India. *The love of racing, the extension of race meti 
ings, and the desire of ahnost every owner (and nearly every boy ownto 
at least a pony) to breed a winner for the local events now acted advcisth 
upon the Industry. Horses not speedy enough, nor of sufficient stamio' 
for classic events, were used on ponies and rejected remounts, and ; 
somewhat light nondescript horse was bred which became a drug on th 
market and remount buyers had to travel further and further back ijii 
the country, remote from railways, to find the typie required. 

Of recent years more attention has been devoted to the breeding;, n 
this remount type of horse and for this tlic big boned thoroughbred is us«i 
Light horse breeding, as distinct from the thoroughbred for classic ratt; 
has been pushed back into the sparsely populated interior of the counti; 
as settlement extended and the land became more valuable for otlit 
purposes. At this time the Government examination of stallions, reffne 
to later, was introduced, and efforts were made to swing the pendulum had 
to remount breeding. A Conference of representatives from all parts i 
Australia, which recently met in Melbourne, made recommendaticr 
which are summarised below: — 

That the first step to be tuken was the cUndnatioii of unsuitable stullioii'i 'hkI ],iV(.iv>; 
of suitable ones to stand at a reasonable fee. 

Tliat Mares siiitible for breeding' remounts be registered under district CnnimiUetswl; 
would Afivisc irs to matings, etc., and that fees for currying on the work be obt aiui] b;' 
tax on the Totalizator, 

The Confereiite was of opinion that in any scheme bit improvement the Thortiughhu ; 
Stallion was essential ami the right tyjic shouhl be encouraged by providing mf.re viilunlct 
stakes to be run for. 'Kiirthcr, that .Mares not suitable for breeding horses ci'uM be pr 'iiiibly 
used for Mule breeding 

Importations of Arabs and various classes of ponies have been niauc 
from time to time and all have left their representatives which ha\e hac 
an influence to a greater or lesser degree u]Jon the Industry. 

The future holds great possibilities, There are vast tracts of eoiuit:} 
still unused which are admirably adapted for horse breeding on an exttn 
sive scale. 

The dr.wght horse industry. — During the early days of seltlemwt 
horses of medium tveight were found suitable for the limited aiuoniitd 
cultivation carried on, but as this extended it became necv^-r^ary to 
develop a more weighty animal and many importations of the Scotl^i’ 
Clydesdale Stallion were made. As the export trade in wheat devclopt'ti 
and large areas were thrown open to cultivation, weight was requiit'*!^" 
pull the 3, and 5 furrow plough.^ over the hundreds of acres eact 
farmer worked and to cart the produce over bad roads to the 
Two classes of fanciers arose, one favouring the Clydesdale, the other 
heavier Shire Horse. Many importations were made but no Stud Bool;= 
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gfe in use and the breeds became mixed and the individuality of the 
spective types somewhat lost. 

Then a school of breeders arose who considered the horse with the 
eight of the Shire and the activity of the Clydesdale was the one required 
an attempt was made to evolve an Australian draught house. Prizes 
; the various Shows were given for draught horses, and Clydesdales and 
lircs competed in the same ring. This led to some confusion and result- 
1 in an educational campaign being undertaken by the respective Go- 
aninents with the object of impressing upon breeders that whilst the 
Q5S between the two breeds might be best for utility purposes, it could 
,ly be obtained by keeping the two parent tjqies distinct and pure. Grad- 
iliy the larger Agricultural Societies look the matter up and at their 
lows separated the two classes and the Clydesdale and Shire are now 
lowti separately. The former is the more iiopular horse and Stud Books 
ir control are now in oireration in the Southern States of New South Wales 
od Victoria, while the system is extending to the other less settled ones. 

MiiiHODS OF IMTROVEMEXT. — Thc most noteworthy method of 
npiovenient of thc Industry that has been adopted by the Govern- 
lents of .lustralia is that which is referred to a.s the Government 
ertification of Stallions. For the successful understanding of the scheme 
IS ncccs.sary to know that the Governments grant a subsidy to Agricul- 
.iial Societies throughout the States to assist them in the holding of 
.imuiil Shows, In 1907 tlie State of Victoria introduced a system of 
sniii," a Certificate to any stallion wliicli, on Ixing submitted to 
samiiiation by a Government Veterinary Officer, was found to be free 
0111 hereditary unsoundneSs and to be of suitable breed, type and 
mfoimation to be approved as a sire. The following year it was 
ecideil that any Society desirous of obtainin.g the subsidy should arrange 
hat no prize wa.s to lx* awanled to any Stallion three year's old or over 
nle.s! he held the Certificate. Tlie scheme was readily adopted by breeders 
ud within a few years extended to the other States of the Common- 
Mlth, At the present time all States are in unison on this subject. The 
esnlt of the examination for the past ten years, so far as thc State of Vic- 
oiia is concerned, is set forth in the accompanying Table. 

An e.^amination of the Tabic shows that the percentage rejections 
ri account of unsoundness over the ten years have been as follows : — 

cs:/''', I, , 0 , 1 / 1 ,., I.jio/ii. loii/i;, TOi.'/i',. uiij/ii, I.iij/t 5 , niis/iS. 0 . 16 , h; 

i;-i; iv''| i/.'ni II’. 1-’ II. 5*1 13-.'^ ”-5 . 

At first sight this does not ai>]x*ar encouraging, but closer iiivestiga- 
ioii shows that the uusottndness in light horses and ]X)nie= is sliglit, while 
inclusion of these classes in the totals and the varying mimbeis submit- 
ed makes considerable changes in thc ratio of unsoundness. A far better 
ndes of theValuc of the examination is to take only that breed in which 
^soundness is prevalent, namely the draughts, and for the past ten years 
figures run; — 

1908/9, 19011/10, [910/11, 1911/1-, 19^-/' A* 

■2'^- 27.33 23. 21-57 12.13 ^-'.03 ii.o 15.5 19.67 16.99 
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By dividing this period into two of five years each and so elimiaati,^! 
the seasonal fluctuations, we see that for the ist- quinquennial period a, 
average of 20.8 per cent, was rejected, while in the 2nd period the petceotage 
was only 13,4 or a difference of 7.4 per cent and a decrease of 35 per cent. 

When it is' realized that certain horses though pronounced unsoiinj 
have not been discarded from breeding operations altogether and that, 
therefore, many of their progeny are still coming forward, this result cai 
only be regarded as satisfactory. 

A Bill has now been drafted to proride for the registration of Stal- 
lions and it is hoped that it will shortly be placed upon the Statute Book 
When the measure becomes law no person will be permitted to use a stal- 
lion for breeding purposes unless the same is registered and only the* 
which obtain a Certificate, issued by a Government Veterinary Siirgeot 
will be eligible for such registration. Examinations will be conduette 
on similar lines to those in existence at present. Parades are arrangti 
and a Veterinary Officer is in attendance to conduct the examinatiot. 
He determines two things : 

i) Is the animal free from Hereditary Uiisoundness, and for this purpose the lollon^a 


disea-ses ure schcdulefl. 

Bog Spaviu, Ringbone, 

Bone Spaxin, Roaring, 

Cataract, Sidebone. 

Chorea, “Shivering” or ‘‘Nervy’’, Stringlialt. 

Thoroughpin. 

Navicular disease, Whistling- 

Nasal disease (Ostco-iiorosis). 


2) Is the animal of suitable type. Infi-rior and common bred animals arv rd[ti^t i;i 
Certificate. 

Should an owner feel aggrieved at the decision of the Veterinsiy 
Officer, he may appeal against the rejection on either ground by lodgn; 
a deposit of € 5 (to prevent frivolous appeals) and a Certificate from - 
Veterinary Surgeon or ttree Judges of repute, according to the ground ter 
rejection, to the. effect that the decision was against the evidence. .1 
Board of Appeal is then appointed consisting of the Chief Vetenn.i:y 
Officer and two’ practising Veterinary Surgeons, or the Chief Vctcrmaiy 
Officer and two Judges, according to grounds of rejection, who c-raiiiirt 
and determine the case. If the Apireal is upheld the deposit is reiuiKk!, 
if dismissed the deposit is forfeited. 

It is a peculiar, fact that our genial climate has been iristnniKiitd 
in no small degree in producing a loss of weight in our draught lior.sc, Hi 
reason for this is that when weaned the majority of breeders leave tlie 
foals running on natural pasture. When a cold or wet spell of wcatW 
occurs the young animals receive a set back, whereas in a more iigorois 
climate it would be imperative to house the y-oung stock and ban tf 
them over such periods and keep them growing all the time. By eiW 
tional lectures delivered throughout the country the breeders arc bccorois 
more conversant with the necessity to eliminate this factor and h 
and housing are receiving more attention. When properly nianagi - 



THK LIVE STOCK INDUSTRY IN AUSTRAIJA 5-]^ 

universally admitted that there is no 6ner country for horse breeding 
® tions than Austialia. 

^The Suffolk Punch breed is one which has a few representatives in 
jot Northern States but is not a popular breed. There haxe been small 
ffloortations of other breeds such as Percherons, etc., but they have not 
Iflond favour nor have there been sufficient to keep the type distinct. 

SlATISMCS. — As indicating the growth of the Industry from the 
tally days, the following Table showing the number of horses in one State 
jf the Commonwealth, for which the figures are available, tiz.— Victoria, 


,dl be of interest. 

Year Number Year Number 

1836 75 1850 21 219 

1838 524 1832 34 921 

)849 2372 1854 27038 

1842 408,3 >838 47832 

1844 ...... 7076 1.85S ('8323 

184O 11400 iSfK, 78538 

i 8|8 18495 


Similar growth occurred in other States and from i860 the numbers 
in the Commonwealth are as shown hereunder. 

Year Number Year Number 


iSO. . . .431 ■ I 

i8(S5 566574 

i^yo 716772 i-to5 1673*05 

*35 393 J‘*‘0 2165866 

1880 1068402 2408113 

18&5 11.(3064 JOM aaSqooo 

1850 i 521 5S* 

Price of Horses, 

Workers £ ^ 

Extra Heavy Draughts 40 to 70 \ 

Modiiuii Draughts 3'^ * 45 J 

Delivery Cart * 35 f Special lines 

Order L5 • -O / 

U 4 I to li'gher values. 

Reiununts 25 » -|o I 

Satldle & Hanics.s , 16 • 30 J 

P' lilies 10 » 30 f 


Stud cusses. 

Drauiht StaUions. - The price varies very considerably. Infenor 
tlasses change hands at £ 6o to £ loo, good classes at £ 300 to £ 500 
"liich a few superior horses realize up to 1 000 guineas. 

Mares range from £ 50 to £ 200 and higher. 
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Light Horses. — Thoroughbred Stallions suitable for use in bteefc 
remounts range from £ lOO to £ 300, a few going to higher figures, wljj 
Mares suitable for mating vary from £ 16 to £ 30. 

Thoroughbred Mares are of course higher with wide range of valug 
according to breeding. 

Asses and Mdees. — The breeding of Mules has received veiylitti 
attention, there being only 8215 Asses and Mules in the Commcnwealtl 

Exports. — The export trade in horses is one which has fluctiiain 
considerably from 32 474 in 1901 to as low as 7 807 in 1909, the averag, 
being 13 700. The possibilities nnder this heading are enormous. Tie, 
is space to breed sufficient to supply the world and the endurance of tl 
Australian horse as shown in the theatre of war indicates that lie 1 
second to none. The distance of Australia from the thickly populats 
areas of Europe and the question of freights are the adverse factors. 
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(5j . Agricultural Development of British Guiana. — S peno!. k o. it., in fnifiii Kmpirt 

TW‘ Royal Colonial Imfiiutc Jourml.Col. IX, Xo. 2.i>p. 61-05 +Mnp.I,oiniiJii. February, 

lips. 

British Guiana, the only British possession on the continent of South 
America, contains an area of 8g 480 square miles, with a population of about 
;ooooo, and produces the woild-famons “ Demtrara Sugar" which might 
note correctly be designated " British Guiana Sugar 

The staple industry is really sugar, and the approximate are? under 
anes at the end of iqib was 75 000 acres; there is suitable land available to 
jtend the cultivation of sugar to ten times or more the present area, and 
ks increase the export of sugar to over one million torts per aiitium. The 
isentials for such expansion and, indeed, for all development of any magni- 
:ade in connection with the Colony are i) an increased labour supply, 
;nd 2 ) capital. 

Rice cultivation now embraces about 50 000 acres and is capable of 
arge expansion. Coconuts grow and yield well, as do also cocoa and coffee. 
Cotton was extensively grown when the colony was owned by the Dutch 
iiid in the early years of the British ocnipation, and with a plentiful sup- 
jly of labour and fair prices could be again cultivated with prolit. Para 
Rubber grows and yields well ; its present area, about 3000 acres, could be 
xfended to a large extent as far as suitable and available land is coiicer- 
itd. Limes grow well wherever planted, and in properly selected areas 
Quid undoubtedly be grown at a profit. Bananas, plantains, and other 
Jound provisions and fruits grow well, and with a proper sy.stem of cold 
tmage and shipping facilities could be produced in qiuuitities sufficiently 
*ige to admit of export. 

Horses and cattle thrive on the coast lands, and the coastal and hinter- 
and savannahs. There are ii 700 square miles of savannah lands suitable 
» stock rearing, but owing to the want of facilities for transport, the c:it- 

[Abstract No. 4»r] 
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tie that can be reaied on 6 ooo square miles of this area adjoining theRn 
nuni and Ireng rivers cannot be brought to market in the Colony, *'*' 

British Guiana produces some oi the finest timbers in the world, T], 
that are at present most commonly exploited are Crab wood [Carait^, 
(sp. g, 0,47 to 0,7) ; Greenheait (Neclandra Rodioei) (r,o6), largely 
the construction of the Manchester Ship Canal and in the construction d 
lock gates for the I’auama Canal ; Wallaba (o.gSy ; Balata or Bullet Woo! 
{Mimiisops globosa) (r,oo) ; Mora (t,o6) ; brown and yellow Silverbolli (0- 
and 0,62) , Letter or snake wood (r,3o); red Cedar {0,45), These wU 
are suitable for building purposes and the making of furniture. Wallah 
and several other kinds of wood are used for fuel as a substitute for coal 
The forests also abound in soft woods which are suitable for making nape, 
pulp, yet not a single pulp-making factory exists in the Colony. ^ 

Other products are Balata, the dried latex of the Bullet tree ; the tv 
ports of this gum ere over i 000 000 lbs. per annum, the I ulk going to * 1 * 
Tjnited Kingdom ; Locust gtrm, used in the preparation of variiishe 
Tonka beans ; Vanilla beans; Palm nuts of various kinds which are plejii 
firl and could doubtless be turned to commercial value as oil nroduciii! 
factors ; Souatri nuts, larger and finer than Brazil nuts. Plants of medi 
dual value also abound, of which no use whatever is now made. 

408 - The Organisation ot the Rural Hygiene Service in Spain. — Bolsiin ,k a ,m:iin 

Iknica y uanimica. Year IX, No. 103, pp, 613-619. Stadriil, Jiil.v, joi?. 

The Spanish vService of Rural Hygiene Inspection I” Inspecdoii de Sa- 
iiidad del Campo ”) was re-organised by the Royal Decree of August i 
iqi6. It is as yet too early to appreciate the results obtained, but there i‘ 
no doubt that great advantages will be gained by the collaboration of the 
new service with other technical services of the Ministry of Agriculture, 
The sanitary police collaborate with the agricultural engineers in maiiv 
kinds of work, particularly in the improvement of malarial districts anil 
the rational cultivation and improvement of rice and medicinal plants. 
The appended table gives data on malaria obtained by the District Iiispii- 
tors and compares the conditions of rgi .4 with those of 1913. The see- 
graphical distribution of malaria in Spain, the intensity and dilfusioii of the 
disease {there is an acute summer and autumn period), the inicroacopica! 
examination of the blood of malarial patients in different rural districts 
and even in small villages where the disease is rampant, have been studied 
with the greatest care, and ti e present malarial conditions in each of tie 
14 agricultural districts of Spain has been deduced from numerous details 
It should be noted that, if the number of malarial municipal centres ha? 
increased, the number of cases of sickness and of death has decreased, 
spite of the increased cost of quinine and food owing to the war. This is 
due to the ceaseless propaganda of the sanitary inspectors in matters of 
hygiene. In igiy t: e General Administration of the Ministry of Agricul- 
ture, Mines and Forests took steps for the encouragement by the Agricul- 
tural Stations {“ Granjas agricolas ") of the cultivation of medicinal hai? 
and the reafforestation of marsh lands, in order to reclaim, in part at kaS- 
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741 33 ^ which form the principal centres of malaria in Spain at 
present day. 

Malaria in Spain : Extent oj Infected Districts and Loss 
Caused by this Disease. 




1913 . 

1915 

ot municipal centres . . f 


9 261 

9261 

iljer of malarial municipal centres ... 


1 428 

1492 

1 exten) of malarial centres (i), 

acres 

I 089 924 

754 748 

ent value of malarial land 


963 400 

902 1 1 1 

roximale value of mUarial laud U reclaimed . . 

£ 

6 134 626 

5^14 334 

ibcT of annual cases (2) . 


233404 

209420 

nal monality (2) . • • 


2540 

2 139 

uai ennsumptiou of quinme 

-CWC 

38.23 

37 - 

ic of annual cousumption of quinine (3) - . . . 

£ 

42 862 

83032 

s of work lost through malaria (15 case) . 


3515595 

3 141 300 

re of days lost (at I s. r‘1. a <lay) 

. £ 

. 293 192 

249 098 

;e of lives lost (at £ 198 each) 

. £ 

515435 

819644 

Tofal annml losses io the nation through malaria (4) £ 

S 347 

4 771 47* 


([) Not including the centres formed by badly cultivated rice fields and badly kept banks 
ivei? and canals, — (i) Figurt-s for the years 1913 and 1915. — (3) Valued at 
taia in 1913 aud i ^ gram in r^iS- — {4) These represent the total of 

differences betwen the present valui ol mrlurial laud aud the value such laud would 
t if reclaimed; the value of quinine; the value of days lost; the value of lives lost, 


In the budgets of I9i5aiidi9i6, f 29 740 wereallotedto the distribution 
water to rural centres. This has resulted in a considerable decrease in 
: number of cases of disease and death through infection by water, In 
ain the water problem is usually limited to the protection and canah- 
ioii of local water, rather than to obtaining it from a distance, for most 
tricts have a good supply of drinking water, 

) - Putlic Health Studies Concerning Cheesp, schroeder, k. c. and Brett; g. \v., 
in tile Journ'ilof tke Amiriyatt Fc'fct*iniiry AxsoctoUen, Vol.I<ll. N'u. f’, pp- C)7.i*6Bv 

Illiaca, N, Y., February, 

The primary and special purposes of these studies on cheese were to 
tcnniiie the frequency with which it is contaminated with virulent tu- 
rde bacilli at the time it reaches the consumer. 

The number of samples of cheese in these investigations on which the 
'ts are now complete is 256, and among these 19, or 7,42 %, were found to 
infected with virulent tubercle bacilli. The bacilli in all cases were of 
6 bovine type. 

Leaving the samples of cheese of the varieties that require some lime 
tipen before they are marketed out of consideration, none of which were 
^nd to be contaminated with tubercle bacilli, the 194 samples of fresh 
may be divided as follows : — 
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131 samples of cream, 18, or 13 3/4 %, infected with tubercle bacilli 

31 samples of cottage, J, or 3 ^ % infected with tubercle bacilli 

32 samples ot N’eufchatel, all free from infection. 

These studies seem to warrant the following conclusions : - 

1) that cheese of the kind which requires some time to ripen rsjj 
if ever contains trne, living, pathogenic bacteria when it is marketed], 
it does not seem likely that such cheese is apt to contain dangerous prod^J 
of bacterial origin ; 

2) that cream cheese is often heavily- contaminf ted with tubeit 
bacilli of the bovine type and should therefore be made either from pasts, 
ized milk and cream or from milk and cream obtained from cowsut], 
have been proved free from tuberculosis. This pasteurization of b 
would also destroy dangerous germs of the colon and septicemia gronj 

3) that cottage and skim milk iv'eufchatel cheeses are mucilj 
frequently infected with the tubercle bacilli than cream cheese ; but tl 
should not be used as a reason for making them from raw milk. 

500 - The DigestibilitY and Utilization of Egg Proteins. — Bateman w g shiS 
Laboratory of Physiological Chemistry in Yale Uuiveisily, Kew Huven), in Ike /w 
of Biological Chemistry, Vol. X XVI, Ko. 1, pp. 263*391, S Tables, Bibliop-yphy c; 
pnblicnlions. BaUimore, Mtl., August, 1916. 

By means of experiments carried out on dogs, rats, rabbits and m 
the author arrived at the tollowing conclusions : — 

Raw egg-white is found to be a decidedly indigestible substance, i 
causes diarrhoea in dogs, rats, rabbits, and man when ingested in aiiylaij 
quantity. Its utilisation by the body is poor since it is used only toll 
extent of 50 to 70 per cent. Subjects can acquire a certain tolerance It 
the native protein after ingesting it for several days so that il no long, 
causes diarrhoea and is .somewhat better utilized. 

Raw egg-wbite can be made digestible through coagulation by ieat 
by precipitation with alcohol, chloroform, or ether ; by incubation uit 
dilute ccids or alkalies ; by partial digestion by pepsin ; by conversion isl 
alkali-metaprotein. 

The indigestibility of native egg-wbite probably lies either in its ant 
tryptic content or in its chemicfl constitution. Its physical fe.UiE 
appears to play a minor part in its behaviour. Of the individual protei; 
constituting egg-white, the alhiimin fraction appears to he the indigestib 
component. 

The whites of the hen’s egg and duck’s egg act alike in causing fis 
rhoea and in being poorly utilized. 

Egg-yolk either raw or cooked is excellently utilized. It sonietiw 
causes digestive disturbances in dogs, apparently because of its high! 
content, 

A review of the literature shows that dietitians have relied, in genera 
upon the early observations of Beaumont as support for the use of rs 
eggs, 'i'hese observations were in the main exact ; but, so far as tl 
digestibility of raw egg-white is concerned, were misinterpreted. ' 
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[lent dieto-therapy law whole eggs, raw egg-white, and albumin-water 
, extensively prescribed. There api^ars to be little in their conduct as 
idstuffs. however, to warrant such faith in their nutritive value or ease 
^ssimilRt^Gii. 

tije Vitandne Content of Brewers’ Yeast.— sr.mEiL, .atheriov (HygifnicLabom 

r- t’nited States Public Health Service, Washington, D. C.), in 
■: 'ca! Cherniitry, Vot. XXIX, No. 2 ,pp. I45-I54, 4 Diagrams. Baltimore, Ma rch, loi? . 
The author has studied the vitamine content of brewers’ yeast as re- 
rds its efficacity for curing beriberi caused by a diet consisting exclu- 
.ely of polished rice. His conclusions are given below. 

In pigeons, the lack of vitamine in a diet consisting exclusively of 
lished rice can be exactly compensated for by daily doses ot 0.5 to l.o cc. 
the dear filtrate from autolysed brewers’ yeast ; doses of dried freshly- 
Essed yeast equivalent to about 1 cc. of autolysed yeast does not 
ectively replace the vitamine deficiency of a diet of polished rice. 

Of 2 samples of dry yeast, one of which was autolysed before being 
ied and the other not, pigeons receiving the latter lo.st weiglil on a ration 
polished rice much more rapidly than those receiving the former. The 
tolrsis thus seems to have a favourable influence on the activity of the 
[amine of brewers’ yeast. ^ 

On the assumption that all the nitrogen contained in fullers earth 
lidi has been shaken with autolysed yeast filtrate is derived from vita- 
ine, the maximum quantity of the latter which cau be present in the 
iginal yeast filtrate is 0.18 gm. per too cc. 

The daily vitamine requirement of a grown pigeon is somewhat less 
.an I mgm, A diet containing 0.U033 % of vitamine, given in quantities 
dinaiily consumed by pigeons, will supply this requirement. 


CROPS AND CUL'ITVATION 

» The Efleets of Meteorological Factors on the Growth and Yield of Rice in the 
Veicelli District, Piedmont, Italy. - d., iu fttn-.m/.- * mialima. meteorology 

Ycftr VIll, Xo. 1, PI*. Vercdli, • f 

Xt the “ R. Stazione spciimentale di risieoltura ” of Vercelli, Prof. 

Lisc.arelli has, for some years, carried out aseries of agricultural meteoro- 
gical studies by the modern scientific method of parallel ohseu atioiis. 
fa object was the determination of the critical periods of rice lu relation 
othe various meteorological phenomena and factors of the district. 

The apparatus is in a'cage specially placed at 3,94 ft. above the ground 
iverage height of a fully grown rice plant), ; the air; water and soil tempera- 
wes are determined simultaneously by three Richard s recording t ®™g- 
Kteis, the bulbs of which are in the air, water, and soil (at a depth of 
®i.), respectively. 

The e.xperimeuts 011 the temperalme oj tlw irrigation water are ot great 
hportance in the rice fields, because the possibility of cultivating rice in a 
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more or less unfavourable climate depends both on the initial heat of tl, 
water and the rise in its temperature as a result of its exposure to the st, 
in shallow sheets over large surfaces. It is, indeed, only the influence j 
the specific heat of the water which can reconcile to any extent the extreme, 
of temperature in the atmospheric layer immediately in contact with ti, 
vegetation and prevent the great changes in temperature so harmful t, 
rice. It is also under this influence that the heat of the submerged soi 
is modified during the day and remains higher, thus favouring a maxinmi 
development of the roots. 

According to the author's previous experiments, the factors nccessaj 
for a good rice yield are ; — a total of average daily temperatures amoimtii 
to 3 500 to4 5oo°C. for the period from April to the end of September; 
rainfall not exceeding 200-250 mm. ; a clear sky, expressed approximate! 
by a total of fine and semi-cloudy days amounting to 140 to 170. 

The heat total exceeds the other cUmatic factors in effect, but it 1® 
he regularly distributed without too frequent or excessive variations! 
the daily temperature. In Piedmont rice cultivation certainly does « 
suffer from the maximum temperature limit, for it is favoured by very In 
seasons, but the minimum limit of resistance to low temperature is of gis 
importance because of the phenomena coimected with it during the vaiin 
stages of the plant's development;— imperfect germination, yellow 
of the young plants, limited stooling, non-setting, delayed ripening, el 

The period in which rice is most sensitive to the air temperature coi 
cides with the stooling stage. Although it is not exactly known if the mai 
ed need of the plant for heat at this period is due to the process of stool! 
itself or to the development of secondary rootlets, there is no doubt that 
the meteorological conditions are unfavourable at this stage the rootlets; 
velop slowly and do not take a firm hold in the soil, so that the developmt 
of the plant is weak, causing it to succumb to the slightest disturbance, a 
lodge when ripe. 

Temperature also has a marked influence 011 the flowering sta,ge a 
the setting of the grain, which arc more affected by the frequency and 
tensity of cold nights than by the normal average daily temperatures. F 
quent low early morning temperatures during the last- period of tlie; 
velopment of rice are nearly always the cause of the failure suffered 
the cultivation of late rice in the Vercelli district. 

The clearness of the sky follows immediately' on the " heat " factor 
the importance of its effects, esjiecially on the quality of the product, ai 
within certain limits, abundant light may compensate for slight clefineiic 
ill heat, as rice, by reason of its origin, demands sunny days. 

Rain is harmful because it produces disturbances in the temiicrati 
round the rice field arid decreases the clearness of the sky. bxccr-'i 
moisture in September and October stimulates the development of tliegra 
causing it to germinate in the drying sheds and sometimes even in the ( 
in the sheaves. This explains why the summer of 1917, whose severe a 
prolonged drought was detrimental to the production of all other cerei 
was so extremely favourable to rice. The low temperatures, the negat 
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(jon of which on the vegetative growth and maturation of the plant has 
■eady been mentioned, remained within the limits of 10 to 170C. for the 
18 to 2i°C- tot the water, and 18 to 25PC. for the soil, so that the most 
iioitant biological phenomena of rice, such as stooling, flowering, setting 
liaiti, were in every case favoured by excellent temperature conditions, 

J oav'e most satisfactory results. 

\s a result of the great stability in the distribution of the climatic fac- 
ts in 1917 varieties of cultivated rice (except “ Bertone ", subject 

"brirsone ” [scorching]), the critical phases of development, the period of 
jjcli varied according to the earliness of the rice and the date of sowing, 
*ays coincided with favourable meteorological conditions, which caused 
luxarious growth and a grain harvest as good as it was abundant. 

ij . Plants Resistant to Adverse Meteorological Conditions Obtained by Selection. 

— Sec N'o. 510 of this Revicd'. 

I, -New Experiments in Dry Farming in Italy — iik .woeus d’ossat, 0,. in h 
Sltimi sperimtnldi n-wir italiam, V'll. U, Pt. i- 2 , pp. 1 1-5 j 1 Diagram - 1 - ■ Fig. 1 
STablcs. Modena, lorb- (/tiOhof’s ahMacI, in Italian). 

The author, professor at the " R. Istituto Superiore Agrario ” at Peru- 
a, carried out his previous field experiments on dry farming at the farm of 
lis Institute (l). The charactersof the soil were iiivcstigatedbydetermin- 
« : — l) its formation ; 2) its lithological nature ; 3) its mechanical consti- 
ition ; 4) its chemical composition : 5) its physical Ijehaviour. 

The experiment field contained two adjacent plots ; the soil of one 
asleft hard, the surface of the other was frequentli- worked to a depth 
ifiora ’.'4 to I inch. The soil samples for the various determinations 
ere taken from a depth of 8 to t 2 inches. 

,1 table gives the data obtained from .May II to Au.gust T'.rqry, for the 
^ight and volume of moisture in the unturned and turned soil and also 
e atmospheric precipitation, daily moisture and air temperature. 

The second part of the experiment (from June 27) gave positive re- 
ilts: — the average volume of the moisture in the turned soil was 13.095 %, 
It only g.385 % in the unturned soil. The maximum, minimum and 
,'crage differences were 7.45 %. 1.30 %■ 37^ % respectiveh . 

From these results it may be concluded that : 

1) In superficially turned soils (dry-farmed) the moisture content 
iceeds that of unturned soils. 

2) to prevent damage by drought the soil should, therefore, be pro- 
ved in two ways : — <i) during the naiiiy season it should be prepared 
'IS to allow the water to penetrate as much as possible ; b) during drought 
aporation should be prevented as much as possible by dry-farming. 

liv means of a sireci.al apparatus the author attempted to determine 
If relative capacity of clay and sand to raise underground water during 
“face evaporation. Although this experiment, made in the laboratory, is 
'f M real practical value it has given interestiug results. !• or a distance 


111 See R. Feb., nji;, Xo. iiq. 
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of 8 inches between the evaporating surface and the water table cla 
evaiporated 265.7 cubic yards of water per acre monthly, and saiadai.i 
cubic yards, or 31.1 cubic yards less. 

505 - A Correlation Between Bacterial Activity and Lime Requirement ot Soils. 

F. F. / Dejxirtincnt of Agricultural Chemistry aiul Soils, Ohio vState I nivciYity) 

S. Vol. IV. Xo. 6, pp. 433-4^- + 3 Pig:s, Bibliography of 1 1 publiciition't. h 

Dccciiibei , 101“ • 

The fertility of limestone regions is well known. It is also knoun Hji 
soils lacking in carbonate of lime are made more productive by liming, \| 
falfa, clover and maize are the plants which do best in lime soils, liaj, 
workers have, however, noted that certain plants flourish in non-calcaieou 
soils, and are even injured by applications of lime. Strawberries, potatoe 
rye, oats, millet, buckwheat, carrots, turnips, cepypeas, crimson clover, 
beans, serradelia and lupins, are adapted to acid soils. These facts suggestti 
to the author the possibility of a system of acid agriculture, i. e,, 1 
acid soils, in districts some distance from a lime supplji; In the first plsc 
he studied the relation between the activities of soil bacteria and iiitroje 
accuniulatiou and transformation, and the nitrogen requirement of certii: 
soils containing from o to 2 300 parts of calcinm carbonate per i millij; 
parts of soil. To various portions of this soil were added gradiinlly fioj 
o.Ol to 2 % of calcium carbonate. 

The results obtained from these experiments show that the raiioi 
groups of soil organisms resixriid differently to applications of lime. .Inim 
riification is fairly satisfactory in most soils, even without the addition 0 
lime, but, as a rule, the addition of moderate amounts of lime increases ti 
rate of ammonification , and small applications are relatively more efficacion 
than large ones. 

On the other hand, the rate of nitrification is directly coriedated ivitl 
the amount of lime added ; excessive applications are liot injurious totkt 
nitrifying bacteria, and soils with a high lime requirement show praetiealli 
no nitriiication until calcium carbonate has been mixed with them. 

Xitrogen fixation by non-symbiotie soil organisms is also' conrideiaVs 
increased by liming, but the addition of mono-calcium phosphate is iifccf 
sary for maximum nitrogen fixation. 

Pot experiments with soy beaus showed that a lime requireinent 0: 
1 50U parts of lime per I ntillion parts of soil was not sufficient to prevesi 
good growth of soy beaus in a soil well fertilized with acid phosphate 01 
manure. 

Conclusions. — i) Plants which are able to utilise ammonia iiitiogei 
do not suflfer from nitrogen hunger when grown on soils havia.s; iinien 
quirements not exceeding those studied in the investigations. 

2) Plants which derive their nitrogen from nitrates may suffer boa 
the lack of available nitrogen in soils having a high lime requirement ro 
less this requirement has been at least partially satisfied. 

3) The supply of nitrogen in acid soils may be maintained by growtf 
acid-resistant legumes, of which tire soy beau is one. There is no doubt ttd 
acid phosphate aids nitrogen fixation in acid soils. 





I.KK.I.\NEN”r IMPROVHMIiXT, URJ«NAr,E AXD IRRIE.inoX 


As a rule, small applications of calcium carbonate are relatively more 
ytive than large applications for increasing bacterial activitv in acid soils. 

. Drainage Ditching of Irrigated Lands in Colorado, U. S. A.. ~ 

fiicofd, Vol. CXXX, N.i. 0, p, 2(is, 2 Riga, New York, I’tbniary 7, lyiH. improvement, 

Yhe San Luis valley, Colorado, is level and without rivers or ravines to oKuN.roE 
,i(j natural drainage for the water coming-froni higher levels. Bei-.eath ' 

.gravelly subsoil there is water under pressure, and nearly every ranch "'"“'rioN 
. 1 Sowing well, many of which run continuously, causing an additional 
.omit of surface water. Under these conditions the land in the valley 
i become waterlogged and therefore requires drainage. 

The drainage work is Ix-ing done by the CiURLES & Gibsox Co. of 
iraosa, Colorado, which owns large tracts of the land and develops 
,u for settlement, 

the drainage ditches, of which over too miles have already been ex- 
rated, are made by .q Austin excavators. The ditches are 8 ft. wide on 
ibtttom, with slopes of i on i y^. They are mainly 6 to 8 ft. deep ; but 
; macliines can cut to a depth of 1 1 ft. 

The excavated material is deposited on both sides of the cut, leaving 
t, banks, so that in the future a machine can be run over the ditch for 
• purpose of cleaning and reshaping it. The machine works night and 
y (except Sundays), being equipped with an electric plant for lighting, 
e day shift consists of 5 and the night shift of 4 men. The machine can 
avate Soo to 1000 cu. yd. jicr lo-liour shift. 

- Irrigation of Alfalfa in the United States. — i iircKmr. s. h and eobumsono 
a, D,, ia the Cutfrer af -t ^hcullure, A;rMiliiiral Expaimcy.t .snciow, DullcHtt XT'. 2fio, 

^p, 273-2t)4 + 2 Figs. + 4 Tiib)f«. Bcrkclc-y, Cilifomi;!, M;iy, I'ji;. — II. FORTIF.R, 

S.iinjEL, in the U. S. A ;ricullur,', t armers' linUctin N-*. 865, pp. 40 + 36 

Fies. T Table?. W;i?hin2U>'i. D.-coinlur, 1017. 

I, - Experiments catrieil nut during six years at the Farm of the Uui- 
isityof CaUfornia at Davis, and observations made during one or two years 
54 alfalfa-growing farms in the Sacramento \'alley, California, yielded 
: following data with respect to the irrigation of alfalfa in thi,s 

ftict : — 
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The experiments, the results of which are given in the above taU 
aimed at determining i) the amount of water necessary to produce tJ 
yields of alfalfa in the light and heavy soils of the Sacramento VaW 
2) the amount of water required for irrigation ; 3) the most suitable U 
4) the soil moisture required to prevent wilting ; 5) the amount of 
necessary to assure the best growth of alfalfa. These experiments ' 
described in the bulletin under review which itself is but a summary j? 
more complete description of the investigations. 

II. — The Farmers' Bulletin No. 865 on the irrigation of alfalfaijtl 

UnitedStatesisarevisededitionof B«/teri«Mo.373,publishedini()o9 u 

various methods of irrigating Inceme are described, together with tj 
methods of preparing the soil. A description is given of the different hi) 
of levellers and other apparatus lor constmcting the dikes, as weib 
information necessary for constructing the canals, ditches, gates, and ontli 
valves. In the United States 95 % of the alfalfa fields are subjected I 
surface irrigation, the other 5 % to sub-irrigation. Near the towns of S 
Anthony and Sugar City, Idaho, where the .soil is composed of sand j 
gravel, 60 000 acres are irrigated from below. 

The amount of water to be applied to alfalfa in the various distiic 
of the United States is set out in tables. On account of the rapidity 
its growth and the number of cuttings during a season, alfalfa requires mo 
water than other crops. This sometimes leads to the us.e of too much wati. 
whichshould be avoided. No fixed dates forirrigating alfalfa can begiva 
the appearance, and, more esirecially the colour of the plant, are theta 
indications of its need of water. 

508 -. The Progress of the Nitrogen Industry.— Br.itiR.cs-n, A., hi.tnaiio/ioi,* 
Mayo de la Asociacion Saliirera dc Propa-^anda, pp. XXXVIII + 363. Valparaiso, 191;, 

Review of publications relating to the nitrogen industry in the cti 
producing countries, especially during the war. There are 5 part«, dealii 
with Germany, Chile, United States, France, Great Britain. In ii appe 
dices are given : — a paper by the Badische .\nilin- und Sodafabrik ( 
the monopoly of nitrogen in Germany ; a study by P. KhrEnbkRG, profe 
sor of Agricultural Chemistry at the University of Gottingen , on the orgaci 
ation of this monopoly ; the nitrogen question at the United States Co 
gress ; a list of publications on the net cost of nitrate of soda ; a list of ll 
members of the Nitrate of Soda Council since its foundation ; a list ofi 
formation regaling propaganda for nitrate of soda in various countriei 
a list of articles published in Chilian periodicals from 1907-19140111! 
efiicaciousnes.s of the propaganda for nitrate of soda ; a list of arlides pi) 
lished in the above-mentioned periodicals on synthetic nitrogen product 
a bibliography of the Chilian press relating to the organisation of the 0 
trate industry ; alist of studies, projects and inventions relatiiigtothatu 
dustry ; a general bibliography of the names of authors arranged 1 
alphabetical order. 

It constitutes a very full compilation of information relating lo 
production of nitrogenous fertilisers and their application. 
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'^fhc author shows that in Chili there is a lack of a publication giving^ 
tiate of soda statistics «i full and giving information as regards the pro- 
iction, consumption, price, etc., of other nitrogenous products. He finds 
jt that want has been provided for 

i) by the monograph on the '' Production and Consumption of Chem- 
J Manures in the Worfd ", published by the International Institute of 
uicnlture in 19^4' followed by a second edition in the same year ; 

’ 2) by the half-yearly publications on the “ International Trade in 

utilisers and Chemical Products useful to Agriculture ”, commenced in 
■pteniber 1914, and based on the above monograph, by the Bureau 

Agricultural Intelligence of the above-mentioned Institute ; 

' 3) by Part IX of the Yearbook of Agricultural Statistics, also pu- 
.islicd by the International Institute of Agriculture, which gives data 
gaiditig the production, trade and prices of chemical fertilisers for the 
receding 10 years. 

The author hopes that these publications will be distributed as widely 
i possible in Chili, and that they will lead to treating nitrate of soda sta- 
stics ill the same way as others, esiiecially it the review of “ International 
ratle in Chemical Fertilisers ’’ is published quarterly and then, as soon as 
lossible, monthly. 

The author considers that the war has shown that combined nitrogen 
itk fleiuentary cliemica! basis of explosives as well as feeding and textile 
luffs, so that the importance of :i conntty can very well he measured, 
hethcr in peace or in war, by considering its capacity for producing com- 
iaed nitrogen. 

oj- Spanish Mineral Products Employed in Agriculture.— x.w.mao, ]B..iii ibma, 

Ywr V, No. 2i6, pp. r2i-i2.|. Tortosn, FcbruaTV 2 ? 

Of the various niineral products of vSpaiit the following are of value in 
i^riculture, either for their use in the manufacture of fertilisers, or in the 
loiitrol of insects and disease : — 

Phosphorites. -- These are obtained in the province of Caceres, where 
litre Eire four mines the total yield of which in 1916 amounted to 14200 
nctrk tons, giving ejii average of 50 % phosphoric acid, valued at about 

ilOOOf). 

There are 14 superphosphate factories : - 3 Barcelona, t at Ca- 
dres, I at Huelva, i at Seville, 1 at Cordova, 2 at Malaga, i at Murcia, i 
stXavarre. i in the Asturias, at 2 at Valencia. The total production 

superphosphates rose, in IQ16, to 315 iSo metric tons, valued at 

MsSqooo (t). 

.Tmmomum sulphate. — There are 17 factories at Bi’rcclona and others 
ft Ovitdo, which, by distilling coal, produce 2 720 metric tons of animouium 
sulphate. The figures quoted are for 1916 1 those for 1917 believed to 
k much higher. 

^'1 The supcrphosphiitfs arc chiefly produced from imported phosphates. Cf. Infern. Insl. 
^ ■^yicnliKre, The Internalional Trade in Ferliliscrs and Chemkd Proditcls Employtd %n 
^^huiiuu (Half-yearly review). (F4.) 
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Sulphur. — Sulphur-contpining material (" tierras azufrosas ') ^ 
obtained from ? number of deposits:— i at Alicante, 2 at Almeria, 551 Jij, 
cia and 2 at Teruel. The total yield in 1916 amounted to 47 000 tons, mu,! 
an average sulphur content varying from 12 to 25 % (Almeria). tin 
amount of sulphur obtained from raw material was ii 000 tons, woitl, 
about £ 109 000. This production is believed to have made Spain in. 
dependent of imports. 

Copper sulphate. — Until recently this was not produced in Spait 
in spite of the many deposits of copper-containing minerals. In lr)i6ho 
factories at Barcelona and one at Cdrdova produced a total of 7600 toji 
valued at £400400. 

510 - Fertilizers in Australia. — \n Commonn'Mltk of AostraUo, Advisory CoiiHcH oi 
und Industry, Rcpmt of Executive Cotninillee for the Year iai6-l7, pp. 3:-3i 
1<)17 (i). 

Australia is largely dependent on outside sources for the raw matenai 
of artificial fertilizers and the Executive Committee of the Adrison 
Council of Science and Industrj' appointed in 1916 by the Governor-General 
has devoted much attention to the consideration of possible local souks 
of phosphates, potash, and nitrogenous fertilizers with a view to rediw 
this dependence of Australian agiicidture on foreign countries. 

Potash. - Of most pressing importance is the need for developii| 
loca 1 sources of potash, since Australia , in common with the rest of the world, 
was before the war dependent on the potash deposits of Stassfnrt, Gennaar 
for her supply of this chemical. Besides the use of potash for fertilizer!, 
it is required in various secondary industries, such as the manufacture ol 
soap, cyanides, explosives, and fireworks. The problem is not pcculiit 
to Australia, and the Committee hve obtained reports and other ic- 
formation as to the inquiries into new sources of potash which have beer 
conducted in the United Kingdom and the United States of America. Tie 
sources of potash which have been suggested are a) alunite ; J) kelp ; c) suiiit; 
(Z) molasses; e) wood-ashes; /) ground igneous rocks; g) saline deposits, 

<r) Alunite ii} a mineral consisting of the sulpluiles of potassium and aluminiuni, uf 'vlih! 
there is a very large dephftit at Biillahdelah, hi New South Wales, and smaller thuii^h pitf' 
deposits in S'.>uth Australia. The BuUahdelah deposilwasformerlyminctl and 
land for the nianufacture of aluiu, but this industry is now at a standstill. A 5pco;:il Coit 
mittee was appointed to consider the best means for utilizing aluntle, for which the Aii^tralhii 
deposits aie the most extensive in the world, sixicially with a view to ascertaining the befit iMt 
ment for the extraction of the potiish. This Coiimi'ttee has almost reached a stugc ivkii>' 
can flefmitcly state that no serious technical dillicult’cs stand in the way of any one 
of producing sulphate of potash and alumina from Australian alunite. but having regard tr 
the nature of the operationsinvolvcfl the manufacture of sulphate of potash could be canef 
on with profitlf done on sufficiently large scale oy raeansof modern appliances, always 
that a local market ft'r the output of the plant could be obtai ned ; iu other words the rlTlicnlt>6= 
if any, in the way of developing the alunite industry arc economic rather than techn'cii!. 

(i) See iNT. Inst of AGVc., Proditctionet consorntnaiioti dcs en^rais chimiques dtv.s ' ^ 
II ed,, 1914, and the half* yearly reviews The Internalioml Movement of Fertilizers^ an<i 
Products Useful to Atiricullure. {£rf.) 
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i] fiielargebrownseaweedslcnownaskelpcMiitain a considerable quantity of potash, but 
jics from diBerent locaUties vary considerably in their content, and few investigations ap- 
y to made as to the composition ol Australian seaweeds. 

From press reports it appears that a small plant for treating kelp has been established in 
stnania, and is producing potasaum chloride. The Committee are making further inquiries 
this subject. 

Suint, or wool-grease, contains a cer,mn amount of pota.sh, and if the whole Australian 
ol clip were scoured in Austraba and the potash extracted, this would probably suffice for 
al needs. Therecoveryof potashinwool-scouriugmustbeeonsideredin connexion with the 
eduction of lanoline, 

The recovery of potash from molasses has been cmisidered by a sub-committee of the 
teensland Stace Comml ttee appoi nt ed to review the possible means of utilizing molasses. They 
j befcjre them details of a proposed metho«l, winch had been brought before the Execu- 
Commitee, for absorbing the molasses with megiss, producing charcoal and gas there* 
and then burning the charcr^l to an ash from which the potash could be recovered. They 
ported that all methods hitherto tried for recovery of pfclash from molasses have led to only 
lall proportions being finally recovered, and that the prospect of burning to ash with megass 
d not appear at all promising, even in war-time. 

The extraction of potash from the wood ashes of saw-mills aud of eucalyptus distilla- 
jn plants has been suggested, and the Executive CoinuuUce Ims collected evirlence on the sub- 
-t which points to the conclustou tluit the amount of potash is too small to render th's a c-^m- 
saciiilly profitable source. It is understocKi that esperimenU are being conduclea as to the 
fiSibility of extracting the pr.tash from the ash left when prickly { ear is burnt. 

f) The utilisation of grotmd igneous rocks as potash fertilizers has often been di?cuk.od, 
iiticuiarlj’ in the Unitei Slates. These discus.sions have related chicJiyto orthoclasc felspars 
orthuclase-bearing rocks, but it was suggested to the Committee that Jeuciie-bearicg rocks 
ight be more suitable from th'S point of \acw. The subject was referred to Ihe Chemical 
jiumittee, which came to the conclusion that Ihese r(-ok.s were unlikely to be able to compete 
itlialunite us a source of pv-tash. 

4’) The most sati.sfaclory solution of the pot-ish difficulty would be the discovery of a saline 
spoilt in Australia rich in potash sails. It seems not improbable that such a deposit might 
iiy iu some of the lake basins of Cculral Australia, andilis worth cons'.de.’^tion whether au 
ivc5tig:tliiiu of the deposits in the beds of the saU-hikcs of the Conunoiivealth should be 
ndertskon. 

Phosphates . — The possibility of increasing the local supply of phosphatic 
ertilizers depends on either ^i) the discovery locally of rock phosphates suit- 
iblefor the manufacture of superphosphates, or &)the discovery of means 
rhtreby the phosphates of iron and aluniininm, of which there are consider- 
ible deposits in Australia, can be made available as sources of phosphorus 
:o crops. 

The Kxecutive Committee has made inquiries in all the States as to the 
hdihood of discoveries of rock phosphates, but the replies received are 
30 t very encouraging. Islands off the coast of North-western Australia and 
Jienslaiid are regarded as the most probable localities to search, and pros- 
pecting ni these localities should be encouraged. The known deposits of 
'iiicium phosphate on the raaiidaiid are small. Experiments as to the fer- 
tilizer value of iron and alumiiiimn phosphates under diSerent condition 
ire in progress in Victoria and Western Australia, and the Committee is 
ronsidering the appointment of a Special Committee to co-ordinate these 
lescarchos, 
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Nitrates. — The question of the production of nitrates from ataos, 
pheric nitrogen has also been considered. The utilization of atmospherif 
nitrogen, to be commercially successful, depends on the presence of a cW 
source of power, and it seems possible that ultimately the 'I'asiiiaiiiaj 
hydro-electric scheme may be utilized for this purpose. Three different 
processes are at present in operationin other countries, but under present 
conditions it is impossible to obtain evidence as to which of these should 
be established in Australia, and it is certain that an expert familiar uin 
them would fiecd to be employed in the establishment of plant for the 
purpose in Australia. The Committee have come to the conclusion that, 
as there is no immediate prospect of Australia being cut off from tit 
supply of Chili saltpetre, the matter should be left until the condusioj 
of the war. 

511 - Manganese Sulphate as a Catalytic Fertiliser for Sugar Beets. Str x,i <3 , ,, 

tliU RtvifUK 

512 - Cyanogenesisin Plants. Stndieson Tr/rfens//ayus(TallRedTop).— V ieeoevei 

, toiis-s. C.\RT, O. anil .VlSBHKO. CcKr.I,. (Bureau of CliL-rii'slry, I'nitcU SCilrs nvpjl 
ii!iiilof.\sri(ult'.irc,'.V:i5h;nsloul, or TUr fmrml of Clum^ry. Ycl, .X.w 

No, ir pp, I ii-ii'i. B.blingtapliy of ; pubUc.itioiis. n.tllimoie, .Md M-'.y, eno 

The authors confirm the presence of notable quantities of hydrocyaiiii 
acid in Trideiis fiaiiis. a common grass widely distributed in tlic Units 
States, occurring from Massachusetts to Kansas and south to Texas. U 
whole plant, including the roots, collected in August and examiutd withmi 
drying yielded 0.0075 iier cent, of hydrocyanic acid. These plants aite 
drying in desiccated air ataOcC. retained 0.0066 per cent, of hydrocyaiii 
acid, and this quantity still remained after the dried plant had been gronm 
and left exposed to the laboratory atmosphere for 3 months. The Augii- 
plants dried for more than a month at o»C. gave the following distribution 
of the hydrocyanic acid : — inflorescence tops stripped of flowers, 0.0037 
stems. 0.0030 %; green leaves, 0,0017 %■ dead yellow leaves, o.woo; 
root, trace. Thus the ma.ximuni quantity of hydrocyanic acid ivss 
found in the inflorescence tops. The ripe seed did not contain hytlrocyaiiic 
acid. Only a trace of hydrocyanic acid was found in plants collected m 
September, and none in October plants. 

X 0 free hydrocyanic acid was obtained by direct distillation wit li steam : 
by maceration with water, and subsequent distillation with acid. !e,5S hy- 
drocyanic acid was obtained than by direct distillation with acid Distil- 
lation of the macerated or unmacerated plant without the addition of acid 
resulted in a partial or complete loss of the available hydroeyunic acid. 

The quantity of hydrocyanic acid obtained from Tndens /l-.ti'its "Si 
not increased by macerating with emulsin. 

When the plant was macerated in water containing a known weight 
of potassium cyanide, considerable loss of potassium cyanide resulted, h 
tartaric acid was present during the maceration of the plant with potassn® 
cyanide, all the latter could be recovered ; when sodium hydroxide las 
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present the loss of potassium cyanide was complete. The loss of cyanide 
jpjing maceration is probably due to a chemical reaction. 

Tiidens flai'MS contains an enzyme which hydrolyses amygdalin. 

j,3 - Researches on Carotin and Its Possible Toxicity. - See No. sri of this Rmc^. 

- The Origin of the Resins in the Pine. - dufeexoy, j., in the ««■».■ ,i,s 

Year XXIX, No. i, p. 3. Pars, January 15, i9rH. 

The origin of resins in plants may be explained either histologically 
iorcytolngically, according to whether they are the transformation products 
Lf the cell membranes or of the cell contents or reserves (ieucites). 

signified membranes become resinous ; in such a case they give 
he reactions for pectic membranes ; they can fix metallic bases and are 
taiiied orange with safranin (which stains lignin cherry-red). 

Ill the bacterial tumours of Pinus m.intimtis the contents of the tumour 
lecomc resinous. 

In. the needles of Pinns m-iriiimn^ attacked by .rust {Peri-:ieriniHm] 
he resin proceeds directly from the secretion or Iransfoniiatioii of the chloro- 
)kst 5 , in unfixed sections stained directly hy vSoudan III in glycerine’ 
lie resinous globules can be seen forming and growing in contact with the 
ihlornphyll grains ; several globules may unite iiito one while the’ various 
;lilorijplasts that took part in their formation remain in the periphery of 
, he globule?. 

Ill :i healthy needle, the oleo-resinous globules are also less abundant 
n the chlorophyll-free perisperm than in the green parenchyma. 

Thi: secretion of resin is tliu? a vvry complex phctiomcnon. and tlie 
process of formation varies greatly according to the case under considera- 
lioii; but it is never formed by the seertiina canals, which are probably 
only collecting organs. 

fij - The Effect of One Growing Plant on Another.-- kusscll. r. j,. in 7 i:c 

; Cfcwiff/c, Vol. I.Xlir, No. pp. zyz-i. I.on' 1 ->n. Jan. oi. l uff 

From time immemorial gardeners have been convinced that certain 
ilants injure others, and, in many cases, it is firmly believed that the harm- 
Qlclltct remains in the soil for months, if not for years. This has led to 
be opinion that certain plants excrete something from their roots which is 
loisoiions to other plants of the same kind, though not necessarily so to 
bose of a different kind. l*or a long time the plant was considered as com- 
iletelyanalogoustotheaninial. and, thus, the scientist agreedwiththcprac- 
icalinan in admitting the existence of a poisonous excretion in plants. Of 
eceiit years, however, much doubt has been thrown on the idea of a poisonous 
'^CTtlion, and serious obstacles have been shown to hinder its acceptance, 
n a good grass field, for example, the plants are as crowded as the} can 
'e,yet they show no signs of “ sickness ” or poisoning. If the soil be 
30or the plants may go hungry, but this may be remedied by applying suit- 
iblt fertilisers ; there is nothing in the appearance of the plants to suggest 
bat any other factor is concerned. 

On the other hand, some years ago Dr. WhitxHY. chief of the Bureau 

Soils of the W S. Department of Agriculture, expressed the opinion that 
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plants do excrete a toxic substance which may, however, be prccipitay; 
or rendered inactive by fertilisers. Therefore the improvement of pljjjj 
by fertilisers is due, not only to the food they supply, but also to the abm^. 
mentioned action, and perhaps to others as well. Whitney’s hypothesis 
gave rise to much discussion, which lead to a great deal of progress ljei,j 
made on the subject. 

British investigators have usually taken the view that there is no svi. 
deuce of a persistent toxic excretion. The experiments at Rolhanist^ 
seem to bear this out. .\t the present time the famous Broadbalk fifldj 
carrving its 75th. successive crop of wheat, and the plants look as wclIi. 
any on the farm, and better than a good dcaJ of the wheat in the district 
The last crop of mangolds was the 42nd. ; it was well above the aveiaj, 
and has rarely been exceeded during the whole period. Similarly, baile 
has been grown for 57 years in succession without showing any sigriso 
suffering, leguminous crops, however, canr.ot be grown in this nay, anl 
after a short period, fail; they are the only crops which experimental eti 
deuce has shown cannot be grown year after year on the same land. Obseivi 
tions show, nevertheless, that other plants also fail in the same way;tbi 
foxglove grows splendidly in the soil of a freshly cleared wood (provided ti 
soil is suitable, e. the clay patches on the Downs) but for one year oah 
not longer. It is also said that flax- and onioiiS may fail if grown too oilt 
in the same soil. These, however, aire all simply ob-servations which, eve 
if exact, may have some other explanation. 

The idea that plants excrete poisonous substances has been iiivest: 
gated by Mr. .Spencer Pickering. The growth of plants was found t 
be considerably decreased if they received water which had washed pa 
of the roots of another growing plant. This effect seems to be gciittiil 
the washings from the roots of mustard check the growth of iinistarij; 
those from grass check the growth of fruit trees, ^id so on. It was possible 
to establish the important point that these washings lose their poi-sonoiis 
qnulily very rapidly, so that they do not necessarily affect the soil ai’ei 
plant growth has ceased. ’ These experiments are, therefore, perfccll; 
consistent with those of Rothanisted described above. 

.Another set of Rothamsted experiments is, however, more difficiiilK 
reconcile with Mr. Pickering’s results. Dr. Winifred Bre.nchi.ky gM 


wheat alone, weeds alone, and wheat mixed with weeds. She obseivK 
that when poppy {Papaver Rhoeas), black bent [Alopecnru^ 
and spurry {Spergnla arvensh) were grown with wheat they in?.dc les 
growth than when grown alone ; on the other hand, wheat made mart 
growth per individual plant (i). This, of course, docs not mean thi 
wheat should always be grown with weeds ; the plants would I'.avc ao® 
better had no weeds been present, but they suffered less from the pre*iia 
of the weeds than they would have done from an equal number of 
plants. In these experiments spurry proved more harmful than the atJa 
weeds because, by its straggling' habit it badly checked the yourg "heal 


(i) This work is siijninarisetl in R. July, 1917, No. 625. {Ed.) 
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ihich I'i^ver recovered properly. Charlock and wheat settle down to 
otne equilibrium as neither masters the other. 

So far as could be seen, the effect was solely one of competition for food, 
it made no difference to the individual wheat whether it competed 
,ith another wheat plant or a plant of a completely different order, 
fl^e whole phenomenon could be explained by the supposition that the 
lOinber of plants the soil can carry depends on the amount of plant food 
, resent in the soil and the amount of space available for growth ; if the 
ood and space are to be divided, each individual will get a smaller share 
itid will, consequently, make less growth than if there were fewer plants 
jiesent. At first sight these results seem difficult to reconcile with those 
]f Pickexing's experiments, which seem to prove that a large number cf 
plants suffer not only from starvation, but also from mutual poisoning, so 
lhat growth would be lc.ss both individually and collectively than when a 
smaller number is grown. The apparent disagreement may, however, 
be explained. In another of Mr. Pickerixg's experiments plants grown 
in plots divided into compartments so that each individual root was 
kept separate from its neighbour made no better growth than did plants 
in undivided pots where the roots of the different pdants mixed freely. 
Thus, the toxin produced by one individual plant does it as much harm 
as that produced by its neighbour. FutUior Mr. Pickering found, in 
open soil, that the total growth was the same wliatever the number of 
plants (within certain limits of distance apart) or, in other words, that 
the weights of the plants were inversely proportioned to the bulk of soil 
available. This is in full agreement with Dr. Brenxhi.ey’s results and 
may be explained perfectly well, without assuming the existence of a 
toxhi, simply by the fact that the full crop-bearing capacity of the soil 
has Ixen reached. If, with Mr. Pickering, a toxin is assumed to be pres- 
ent, it must be supposed to be at least as harmful to the plant it.self as 
to any other. This a.ssuiiiplioii involves possibilities which new experi- 
ments should investigate. 

,ii6 - Action of Magnesium Salts on Wheat. - voeici:™. j. .\. (The w<,tam Kxiioti- 
niculal Station of the Royal .Agricultural Sac.ety of EngUud, Pot-Culture Expenments, 
19l6),in t'»e Journalol tiu: R(tyal AsHcKlInnl Untidy of Er.’taiid, Vol. I.XXVU, p. 2f<>- 
26:. London, 1916 (pnblishal in . r ■ 

In continuation of the experiments on the action of magnesia t e 
author considered it desirable to study the action of magnesium compounds 
than the oxide and cailKinate. To this end he used the chloride and 
the sulphate (in the anhydrous state) in quantities equal to o.io, 0.15 
0 20 and 0,40 % of the soil. The soil used contained 0.30 % of lime and 
0.22 % of mi^nesia, giving, with the addition of the magnesia salts, ^ ratio 
af 1 : 0.88. The experiments were made with pot<ulturcs of spnng wheat , 
growth was observed and the harvest analysed. The results obtained, as 
t'dl as those from pretdous ex|xTiments (i), led to the following conclu- 
iions : ~ 


(i; St-'c B. 1015, No. <K'o. (£t/.) 
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1) The action of magnesium compounds on wheat varies very grcjy, 

according to whether they are present as the oxide, carbonate, chloride ’ 
sulphate. ’ * 

2) The chloride may be used beneficially up to quantities of o.io y 
the soil (i ton per acre) ; in larger quantities it injures or totally destrV 
the 'crop. 

3) Magnesium sulphate may be used safely and advantageouslvj, 
quantities up to 0.40 % of the soil (say 5 tons per acre). 

4) Increased nitrogen content, such as obtained in cereals by the ,it| 
of magnesium oxide, is not produced by magnesium sulphate. 

517 - Action of Sodium Compounds on Wheat. — voilckek. j. a. (The Wi.huraivxn,: 

iia-nt Station of the Roj-al .\&ricultural S:Ktet>' of Ptniiland, Pot-CiiUure rxjit r mtiuc 
If) 16). in The Journal ofthn Royal A^ricullurat Socirty at Enyliind, V'ol. LXXVil,])-! -i- 
264, London, i(>i 6 (published in i')ir). 

In correlation with his work on magnesium (i) and by the .tani 
method, the author carried out experiments with pot-cultures of wlies 
using anhydrous sqdium hydrate, carbonate, chloride and sulphate in qiiat 
titicsof 0.01,0.03, 0.10. 0.15 and 0.20 %of the soil for the two first ccinfcuiid 
and 0.10, 0.15 and 0.20% for the last two. The hydrate was applied) 
solution, the other compounds in the solid state. 

Cox'CLUSiONS. — 1) The different sodium compounds have very difin 
ent effects both on the germination and the growth of the wheat. 

2) The hydrate and carbonate at first retard germination, but eventually 
have a beneficial effect even when applied in amounts equal to o.2(i % ti 
the soil, or 2 54 tons per acre. Besides an increase in grain there is also an 
increase in nitrogen content. 

3) Sodium chloride has a beneficial effect if not used in quantities ex- 
ceeding 0.10%, 1. e.. I ton per acre, but is harmful to germination and pro- 
duction when used in larger quantities, and. if appliedin amounts of 0.20',, 
corresponding to 2 54 tons per acre, may destroy the plant entirely. 

4) Sodium sulphate affects neither germination nor production and 
may be used without detriment in quantities up to 0.20 %, or 2 5^4 1011= cu 
acre, 

5) Both sodium hydrate and carbonate cause “ caking '' of the soil; 
this was noticed neither with the chloride nor the sulphate. The litit 
two compounds also darken the soil. In practical agriculture cakiiiy 
would doubtless pirevent proper aeration of the soil and free gro-aih oi 
the plants. 

51S The Toxic Action of Soluble Aluminium Salts upon the Growth of the Rice Plant 

— >riY.‘«cr), K. (Rudolph Sprcckils Physinlui^ical Laboralorv of I he Vniirrsily "M 
Berkeley), j'ji The Journal of Biolo-Jcal ChemtJiirx, V<»1 XXV, Xii. i , i>p. iSdUnri' 

?*r <1 , May, 

The matter of soil acidity is one of the chief topics of the day ainong 
soil investigators. There has been a vast amount nf investigation on the sub* 
ject and it has come to be quite generally recognized in recent yciirs flint 

fi) St:C Xo. 5i6of thk Kcvitu'. (Fd.) 


[5I«>518] 



PUNT PHYSIOUIGY 


553 


the addition of various kinds of salt solutions to soils, soluble acids or 
h-aetm^ salts are set free . that is, cultivated soils tend to become acid 
hy year as a consequence of the application of manures and fertilizers 
itainiiig soluble salts, because when nitrates, chlorides, and sulphates are 
led to soils, the tendency is for the base tocombine with the organic mat- 
and the silicates in the soil, and for the acid radicle to combine with 
minium and to a less extent with iron. The soluble aluniiiiiiim and iron 
ts which are formed are more or less hydrolyzed ill solution, with con- 
pent setting free of soluble acid ; that is, the presence of excess 
jdd ill course the acid radicles combine with the stronger 

;es, such as calcium and magnesium, but the acid condition of any soil 
Ije to the fact that it does not have a sufficient supply of the strong bases ; 
,ice in many soils aliiminiiini and iron necessarily supply the basic radicle, 
thus happens that in many cases the apparent acidity of the extract from 
; soil as determined by titration with standard alkali in the presence 
phcuolphtlialein , is found to be proporl ional to the amount of aluminium 
,ts present in the solution, and evidently represents the amount ot alkali 
pired to precipitate the aliiiiiiiiiiim rather than actiird free acidity, 
lorditigly, the addition of strong bases as^calcium to the soil or treat- 
:iit such as ignition which makes soil coiistiliicnls less reactive, will sto)) 
decrease the production of acid hy the application of soluble salts to the 
ils. 

Fioin the view of soil acidity above stated, it appeared to be of inter- 
1 to investigate the toxicity of soluble aluminium and iron salts and its 
lalioii to their acidity. As the soluble iron salts are generally present in 
jligible traces in the soil sohition the author lias confined his inves- 
>itioii to aluminium salts. 

A review of the available literature shows tliat. although there i.s 
dileuce llial aluminium salts are toxic, there has been no research work 
)ne on the question of the relatiotiship of the toxicity of aluminium salts 
I their acidity except one article by Abdott, J. B., Conn'ER. S. I), and 
KUEY, II, R, (Indiana Experiment Stalion Bulletin tyo, p. j'O. rorj) 
tich touches on this matter. 

The author employed cultures of young rice seedlings w mm, high 
■oliitions of aluminium chloride in concentrations of to and 

I OOO 20 000 

[ivdrochloric acid of the baiue concentrations for comparison, while oul- 
distilled water served as a control. After i \ days the plants wore 
‘iSUK'd ; their difference in development was strikiiig. The cor.centra- 
Dof hydrogen ions in some of the solutions of aluminium chloride 
iisured by the method of the gas chain. Kroiii the results the following 
Kiiisioiis arc drawn - 

Aluminium chloride is toxic to the growth of rice .seedlings even in 
solution. This toxic effect appears in concentrations greater than 

:;oo ' A seems to be approximately equal to tliat of hydrochloric acid of 

■ same normality ; it is not due to the hydrogen ion formed by h^drol^^i^ 
salt in solution. 
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The concentration of hydrogen ions formed by the hydrolysis of ji, 
minium chloride is less than that formed by dissociation of hydroclljj 
acid of the same normality. Since the chlorine ion is not toxic to the gto^ 
of rice seedlings in such dilute solution, colloidal aluminium hydroxide r 
uiihydrolysed aluminium chloride molecules or aluminium ions inav 1 
the toxic factors. 

The toxicity of soluble aluminium salts is dependent upon the amom 
of aluminium itself. The determination of soil acidity by titration in rvlij 
the soil extract is titrated withstandard alkali is a logical method of deterniii 
ing the amount of bases which should be added to the soil for the impror-j 
meut of its infertility ; because, although the titration does not indbi 
the true acidity of the soil, yet it does afford a measure of the bases nbt 
must be added to neutralize the tree acid and decompose the aluminiiu 
salts, either or both of which may be responsible for the infertility. 

519 - The Selection of Plants Resistant to Diseases, Animal Pests and Adverse Mtiit 
rological Conditions. — Mora, E.,in \\k Zeifs(htitt far P/lanzeiKucUun:, Vti!, v,Pi | 
pp. I2i-vn Berlin, igir. 

Amongst the individual specimens of some variety of plant liable) 
attack by diseases and pcsts^it is not uncommon to find some whose lesij 
ance surpasses not only the average resistance of the variety under conai 
eratiou, but even surpasses the average resistance of varieties coiisidctf 
as resistant. In addition, the cross between two susceptible iiidividiii 
sometimes gives progeny notable for a high resistance. This leads up . 
the problem of the creation of resistant types by means of individual sek 
. tion and suitable crossings, and it suffices to consider the enormous e.xpeji 
due to the application of fungicides and insecticides to obtain an ideal 
the economic importance of varieties which, without any treatment, cann 
main free from pathogenic agents, or which, if they are attacked, do not suit 
There arc 2 forms of immunity ; — 

1) Mechaniml immnnily, due to the formation of ditferentiate-d cori 
layers around the infected part so as to isolate it completely .anrlpieva 
pathogenic agents from penetrating into the body of the plant. 

2 ) Chemical immunity, due to the presence of substances w hicli lep 
or poison the pathogenic agent ; for instance, the resistance of the .4fnci 
cacao tree to the attacks of the larvae of Ephestia elutella is due to the ric 
ness cf the bark in tannic matter, which is, on the contrary, present in b 
small amount in the fruit of the Guatemalan and Venezuelan varietit 
which are more liable to be attacked by these larvae. 

In the apple the tannin is replaced by a phenol which, under the a 
tion of an o.xydase, may change into a tannoid substance, and this char 
takes place just at the time when, owing to a wound or other cause,) 
fruit is particularly exposed to infection. 

In the vine, varieties resistant to mildew and oidium, like RiipesH 
Berlandieri, Riparia and their various hybrids, have leaves with sap 
4.3 to 10.3 % acidity (expressed as tartaric acid and calculated on t 
dry matter), whilst hybrids very sensitive to these fungi, like V itis ’'iinh 
Gutedelx BerlaiTdieri, Cabernet X Berlandieri, Aramon X Rupestns. a 
[ds.sif] 



PIANT breeding 


555 


jves with an acid content of not more than 0.5 to 2.6 %. Similarly, re- 
itant varieties give a more acid must than susceptible ones. 

The defensive action of citric acid is very feeble. In the apple, malic 
id is no protection whatever against Botrytis cinerea, which even develops 
ore vigorously in presence of that acid. 

Generally speaking, substances which favour the development of my- 
linm are called " chemotaxic ", such as the sugars, for example. But on 
e other hand they increase the plant s resistance to low temperatures. 

.\s regards the plant s resistance to diseases and pests, chemical im- 
jcity is of the greatest importance, so much so that the plant breeder 
IS to take into consideration the results of analyses and to know intimately 
le chemistry of the plant cell. 

iKniviPU.ti, SELECTION — may be carried out in two ways: 

1) by isolating those individuals that are not attacked ; 

2) by isolating those plants which, although attacked by the patho- 
iiiic agent, are not severely damaged. 

In any case the first selection slmuid be made Iroiu as large a number 
individuals as possible, since the special resistance ol a miinber of them 
not intrinsic and hereditary, but depends on special environmental 
inditioiis, such as more suitable soil, the exposure to light, good manui- 
g, etc. 

In order to produce varieties of vine resistant to phylloxera, cuttings 
3111 plants having showj^ special resistance are planted in separate groujrs 
(pure lines ; after 4 years, from each arc taken j groups of cuttings which 
c to be planted in 3 localities having very different topographical, agro- 
tilogical and cultural conditions ; those lines that give positive results in 
1 the tests will afterwards provide the material for forming a plantation 
resistant varieties. 

The presence of correlations between the character " resistance to a 
vm disease ” and certain other cliaraoters will be of very great help to 
le plant breeder. Some examples of this arc given below. 

i) The spelt {Tnlicum Spi'lta) varieties from Turktistui nml Snmara, which nrftven* 
bieclto brown rust(PMc be distinguished from thcrcsistontwest European 

■pij bj- the shaiie nf the glume, which is not obtuse, but has a mucronate point l)eut iiiwanls 
' lotm ri hook. 

r) Acctirding to Swedish obserwrs. tliere is a positive correlation between the chnrac- 
rs "rc»iiit'ince to cold '\and “resistance to disease”. This is specially the case with 
iioftn prulaixc, Poa stroiina and Fesluca pritloisi':, ns far as regards resistance to Selenium 

i/OlWHJ?!. 

3I -According to Babo and Mach, plants of Vilis BcrhuFtyi, which had done well 
the chiiky soils of the'Charente district, without showng signs of chlorosis, can be distin- 
I'jbed by golden-yellow, velvety leaves. 

4) The hybrids Berhmdieri X Rip.iria Teleki, whose shooEihavc a red, smooth and 
'ilifUit epidermis, while the tip is bronzed (not red), are the most resistant to chlorosi?. 

5) The colour of seeds shows correlations which are easily noted and which m.aj be of 
^tiwl use. Thus, the more the sixirmoderm of the seed of r« 7 a/t«w prulaisc and Tu^niis 
”-«S‘sclaik-eolourcd(re.ldi.sh-yellow to deep red), the more the plants obtaniedfrom 

seeds will be resistant to iivldcw’. 

Hybridisation. — The resistance of a hybrid may surpass that of 
^parents. For example, the two wheats “Bore" and Line 0728 
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are afiected b}" rust to different degrees, corresponding respectively tot! 
%ures 4 and 2. In their Fj cross, numerous forms were obtained, some, 
which were more resistant to rust than the more resistant parent, as is shon 
by the following figures:— 

6 forms havini* a degree of resistance equal to o 

t, , ...... » ) a 1 

6 s ...» .. 2 

•2 • ■ 3 

3 ■’ “ 4 

3 '■ .. e , u a . r a 5 

2 > 0 « .. ' ■ 6 

111 cases like this, the degree of resistance of the hybrid evidenlly cor 
responds to the sum of the factors present in each of the parents 'A, B Cj 
D. E, F i ABCDEF). In a similar way the possibility can be shown a 
obtaining resistant types by crossing susceptible ones, when, in orders 
determine the "resistance", both groups of factors must be present siint] 
taneously. Thus in crossing " Up to Date ” and " Yellow Norwegian 
potatoes, both susceptible, Nilsson obtained in the F^. 20 “/o of ini 
viduals having a high degree of resistance to Phyio bhthora iiifesttius. 

But as, on the otlier hand, it is impossible to find out what are thts 
determining factors and what is their nnmber, at least one parent in ead 
crossing should have a high degree- of resistance. 

Excellent material for hybridisation is to be found in wild varietie 
or in native varieties cultivated since time immenjorial in seme given locaJ 
ity and completely acclimatised. In time, by natural selection tlie wea 
or susceptible forms will have disappeared, leaving the progeny of therao! 
resistant parents. In 1840 a terrible invasion of Phylophthora injahit 
destroyed the potato crop over a great part of Europe ; the few survivit 
plants became the parents of new varieties possessing a great resistance! 
this disease. 

By crossing wild varieties of fmit trees with cultivated forms, H.txsc 
has obtained, in the United States, tyiies of fruit trees showing gre 
resistance to cold. 

In this and similar cases, it is most important to use abundant mate 
ial, for, in the great mass of possible combinations (given the large iiuiiib 
of determinants), only a small nnmber of individuals will present the dcsjii 
characteristics, so that, if the observations are limited to a small progtii 
it may easily happen that the desired type will not be found. 

By means of selection and hybridisation followed by selection , tc (les m. 
be created that are specially resistant to diseases, pests and adverse weath 
conditions, as is shown by the results already obtained in many coinitnes 

I) Germany. — Since 1896, Behrens has obtained, by suitable cross 
atvpe of tobacco resistant to Bacillus macnlicota Delacr., jnst as Stei! 
was able, by selection, to increase the re-sistance of his spring "lita 
“ .Schlanstedter ” to the attack of Usliiago tritiewa. On the other ha™ 
Aknia.v has obtained potato varieties resistant to Phylophthora, 
Lockow has isolated from the “ Wohltmann " variety of potato, sniue tepe 
resistant to leaf-curl caused by Fmarium spp. 

[it.] 
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WAtJNKR and RasmussEN are trying to obtain varieties of vine 
itaiit to phylloxera, and H. C. Mdet.er and the author started a 
jes of trials in. 1912 in order to obtain a type of sugar-beet resistant to 
.jirdcrii SchaMii A. S. 

(TnTIED States, —The work of several agricultural Stations is almost 
flusivcly that o{ selecting plants resistant to diseases and adverse weather 
iiditioiis. Thus the Poniological Station situated near I,ake Minnetonka 
liniiesota) has produced, by methodically carrying out a continuous series 
crossings, some fruit-trees that have a great resistance to low terapera- 
Its, Very encouraging results have been obtained for apples and about 
Ihousand of the most promising hybrids are being grown in the nursery 
tk Station, Further, by crossing the Japanese Burbank plum with the 
mericaii Wolf plum, the same vStation was able to fix the characters “ re- 
itaocc to cold ”, "early maturity ”, and " fine, tasty fruit ” (which are 
most seedless) in very good proportions in the new hybrid. 

Other results that are very interesting from the scientific point of view 
ivc been obtained by crossing apricots, peaches and plums ; by repeatedly 
ossing hj brids (plum X apricot) x plum with the apricot or peach, 
dirlds are obtained that give fruit resembling Ihe apricot and which are 
irv resistant. 

Equally important results have been obtained with the vine in a 
latively short time. The hybrids Beta x Concord and Beta X Brighton, 
ith suitable selection, have given varieties with fruit having the quality of 
le varieties Concord and Brighton together with the vigour and resistance 
I cold characteristic ot the Be 1 a vine. 
kt the New York Agricultural .Station work has been in progress for 
ears in order to improve the vine and between iSqS-iqoq, at least 1 500 
rids were tested, only 5 being found worthy of notice. Since 1905, 
ie crossing and selection experimems, possihilitiessuggested by study- 
llcndelian laws have been taken into account. 

Th.atiks to the initiative of the Massachusetts Asparagus Growers' 
ofiation, a series of experiments were started in I'l'b which have 
jid to improve the asparagus considerably (1) ; some types have been 
lined that are completely resistant to Puainia AspmiU'i. 

By crossing the common water-melon, susceptible to Fitfanim nmttm, 
hail aberrant type, resistant to that fungus, but with iion-edible fruit, 
fox obtained intermediary forms in the F, : in the Fj. a large number of 
y varied combinations ; in the F’j a plant which was isolated not only 
typical water-melon fruit, hnl also had the resistance to F/fsariiini of 
aberrant parent. From this individual was isolated the Conqueror 
iity with excellent fruit and resistant to Fusmum. 

On t he other hand, the Iron variety of I igiia ( resistant to Firsa- 
”1 Ir^icheiphiluiii and Hi h-rotitra radiricola, was crossed with the Black 
i Whippoorwill varieties by Ortox, who obtained some lines uniting 
lesistance ot Iron to the vigour and seed characters of the more 
(able parents. 

1 ^) ^‘0 R., Mcircli, 1918. N'o- -’S5- 


[ 319 ] 
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In the United States, types of gooseberry resistant to Puccinin Sij, 
D. C. (Hanson) have been obtained, as well as potatoes resistant to 
phthora infestans and ChrysopfUyclis endobiotica, vines resistant to blac^tt 
[Gaignardia BidwelUi) (Herff) and oats resistant to Ustihgo Aviu 
(Norton). 

France. — For a long time numerous crossings have been made 
accordance with a definite programme, between American and Europe: 
vines in order to obtain disease resistant varieties. 

According to Castei, the hybrids of Vitis europaea with V. lalm 
give the best results, both against mildew, oidium and blackrot. The i 
brid Maurice Baoo 22 A (Folle Blanche x Noah) is very productive and 
resistant to Botryiis cinerea. As regards mildew, the following is a list 
the mo.st resistant hybrids : 

Hybrids ti'ith fed r^rnph: Ttlitguo 209.1-3; Maleyue 2JS3-3; Haco I; jurie 9 
Oaillnrd 194 ; Coadero or Coiltassot 7 120 ; Courlcrc 100-46; Selbel 873 ; Scibel i 082; sij 
t I2T ; Maldgue 829-6. 

Hyi>n(is U'i/fe pink '^rape*: : Scibcl 2857; Seibcl 4464? Mulcjjuc 474 ' 5 ’ 

Hybritis with mhitc -grapes : Scibcl 793 ; Scihd 880 ; Stiibel 2633 ; Seibcl 4 645; Stiln: ) 
Mal^giJe 57-1 ; MalOguc 1157-15, Mtilcgue 1O47-8; Mth'ffiic 1 S97-12 ; Couchre 
Conden- 2”2*6o; Girerd 157. 

India (Pusa), Australu, New Zealand. —In these 3 countries, vai 
ties of wheat have been obtained that are resistant to rust, to Tilk 
laevis Kuhn and T.trittci Wtr., and in New Zealand a rust -resistant < 
(Ruakura Rust Resistant). 

East Indies. — After the terrible epidemic of HemiUia vastalrix] 
Coffea arabica \va.s replaced by Coffca Hb.- fica resistant to the di.sease but g 
iiig coffee of inferior quality, By suitably crossing these two sped 
Manes obtained hybrids uniting the valuable qualities oi both paiei 

On the other hand, Kobus obtained good results by crossing the ‘ Tji 
bon ” sugarcane, very good, but not resistant to disease, with the Hit 
variety " Tschun ” which, however, is very resistant. 

Rt;s.srA. — Selection tor resistant types is carried out at the .Sara 
Agricultural .Station. By crossing the sunflower cultivated in Russia" 
a Californian variety, .Stebutt and Karsin obtained varieties res 
ant to Hoimosoma nebulella (i) . 

520 - Varieties of Egyptian Cotton Produeed by Mutation. — KEAKHiiv, Thosias m 

, The Jannial oj UcredHy, Vol IX, No. 2, pp. 51-Ci -y 8 Fip. Washington, February, i 

Egyptian cotton is much in demand on the American market for 
nanufacture of articles requiring a high degree of tensile strength, sucli 
sewing thread, durable hosiery and motor-car tyre fabrics. At the sugg 
tion of the U. vS. Department of Agriculture, and under the direction ot 
H, J. Webber numerous comparative cultural experiments were begin 
igoo at agricultural stations in the south and south-west, using cotton s 
imported directly from Egypt. Those experiments showed that it is F 
sible to cultivate Egyptian cotton in the United States if it is gicrar. 

(i) See R., April, 1917, No. 321. [Ed.). 
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, irrigated lands of the south-west. Nevertheless, even under the most 
ourable conditions the newly-imported varieties produced little, ripened 
J J, id varied greatly. This is probably due to the fact that in Egypt 
. cotton fields are often exposed to cross fertilisation with hybrid varieties, 
tticularly with the " Hindi " cotton, which grows wild in the fields. 
Careful selection was, therefore, required to obtain earlier, more pro- 
[tive, and more uniform types. Selection e.xperiments begun at Yuma 
rizoiiajgave very satisfactory results in a few years, involving the impro- 
jient and gradual fixing of the desired characters without altering the 
octiire and appearance of the original type, “ Mit Afifi 
In 1908 a new era began with the unexpected appearance of two lines 
taiiied by selection differing greatly from the parent stock and from each 
[lei. These two lines gave rise to the Y uma and Somerton varieties. The 
lond v.rriety had to be discarded because of its excessive production of 
irile branches, but the first became the bmsis of the Egyptian cotton in- 
litry ill Arizona. This new variety differs from the Mit Afifi variety in 
Ige'r and more pointed bolls, and in a longer (i inch) and lighter fibre. 
Jfr. E. W. Hudson obt.ained a third variety, Gila, from a plant select- 
in 1908 in a field of acclimatized Mit Afifi cotton at Sacaton, Arizona, 
though differing less from the original stock than the Yuma and Somer- 
n varieties, Gila is sufficiently distinct to be considered as a new variety. 

The Yuma, Somerton and Gila varieties are, thus, all derived from the 
it .^fi Egyptian cotton. 

In 1910, in a field of Yuma cotton at Sacaton, a specimen was selected 
id kept separate because of its superior productiveness and length of 
lie, From thi,s plant was derived the Pima variety which differed from 
e Yuma variety in fewer vegetative branches and better developed fruit- 
igbiaiiches, by its plumper, more sharply pointed and less deeply pitted 
ills, lighter, silkier, and longer (i Vs to r V4 inch) fibre. 

The new varieties spread rapidly, especially in the Salt River Valley, 
itre they were grown over ever-increasing areas : — in 1912, Yuma, 200 
ties ; in 1917, Y'uma, 23 000 acres, and Pima, 7000 acres (a total of 30 000 
les) ; ill 1918 it is estimated that the crop w ill cover 100 000 acres. 

The Yuma and Pima varieties supply first quality material for spimi- 
5 a«d for motor tyres. Pima is preferred on account of its earliness and 
ig fibre, and will undoubtedly completely supersede Yuna, It is not 
sy to solve definitely the problem of the origin of these varieties ; certain 
hromena point to roguing, whereas others point rather to true mutation. 

I. — Roguing. - i) Mit Afifi cotton probably originated towards the 
ififile of the 19th century from hybridization of Sea Island with a brown 
tied African tree cotton ; 2) as has been already stated, Egyptian cotton 
Ms are frequently exposed to cross-fertilisation. Consequently the pres- 
irrofmany heterozygous chanacters would explain the frequent appear- 
Kf of rogues. 

IT — Mutation. ~ The following phenomena, however, arc in favour 
bile mutation hypothesis r r) the sudden appearance and fixation of the 
types ; 2) the total absence of forms intermediate to the original and 
t.vpcs : 3) the differential characters of the new type, which are entirely 

[iSC] 
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new and of which no trace is found in the species or varieties of cottJ 
wliich are likely at any time to have come in contact with Mit Afitl. - 1 

321 - Variations in Eucaiyptus Trees in Piantations; Eucalyptus Hybrids Oisetvi 
Chiefly in Algeria.— TRABOT, E. (Protesor of the nnivereity of Algiers, 

Botuiic.ol Service of the Geiieml Goveniment of Algeria}, in BuUcJinde In SmlivK tiijf 
iihtrclu!. ForcKliens tin Kortl iel'AMqitc, Vol. I, I't, 5, pp. 140-1 55 + 6 Figs. + (j TjIjj 
A lgiers, 1917. 

Eucalyptus trees were introduced into France towards 1834 'Uid, sici 
1862 plantations have been made in Algeria, In 1876 a private collectio 
started in 1864, contained 10 000 trees belonging to 120 species, all of ivliii 
di ■' more or less well. 

The author's observations and propagation experiments sliow tl^ 
111 Algeria, the encalyplus trees contained in collections may be 1:1055 
with tile greatest ease. This is very valuable knowledge from a iiractii 
poi lit of view because hybrid plants are stronger and better suited fof 
climate than the stock from which they are deiived. Ter this reason tit 
is 110 doubt that plantations should be formed with such hybiicls. 

After artificial hybridisation, which will give important praoticah 
scientific results, has been carried out, tlie cultivation of the eucalypt 
tree w 11 become essential in the Mediterranean district, where it lendi 
extremely valuable services. 

522 - The Production of Forage Plant Seeds in Denmark. — Statistiski Enitmim 
Year, X, No. 1, Pl>. 5-6 Copenhagen, Jamutiy 23. iijiS. 

The e.Ytraordinary rise in the price of forage plant seeds has caused 
Denmark a considerable increase in the area cultivated for the iiroduct 
nf such seed ; this is shown by the following figures : — 

Area cultivated for the production 0/ forage plant seeds in Denmark^ 

i July. i December 5, 751; 

( acres ! acres 
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, The Identification of Varieties of Barley. - hahl.w, iiarry v, in Vmta states cerral 
PeparifntHl oj WB//dinNo. 6 j 3 . 32 pp. + 4 Piatcs,Ril)liographyof 41 publica- AND puls 

tioiis. Washington, iQiS- crops 

The variations that occur in barley are of importance to the student 
Jgronomist, plant breeder, and pathologist. Tliey offer a wide opportunity 
for selection, breeding, and study of disease resistance. In barley the 
iorms are unusually numerous and clearly defined. The number and cliarac- 
[er of the types existing are more coneiseiy indicated by a classification 
3( variations than in any other way. The groups of barley were arranged 
„pon the basis of species, varieties, and sub-varieties. Only major cliarac- 
ters have been used in describing sirecies and varieties : less important cha- 
racters have been utilized in describing sub varieties. Under each sub- 
variety there may be an unlimited number of agronomic varieties. Four 
species and 32 varieties are recognized as follows: -Uotdeum vidgare with 
the varieties : pallidum ; nigrum ; Horsfordianum ; almm ; codesk ; iupli- 
iigrum : irifurcaium ; aethiops with the varieties: Haxtoni ; 

ilarioni; subcornutum ; atricorntilim : nudihaxloni; nudimortoiii ; covnutmn: 
siihutlnops ; H. distichon with the varieties : palmdla ; nigriams ; angusti- 
sfkatm: Rimpaui; nudum; nigriniuhmi ; laxum; nigriUxum; H. deficiens 
rvith the varieties : deficiens Sktddii ; Iriceros ; iridax ; nudiieficim ; 
ilimticat'iim : suHaxum ; gymnospermum. 

All groups have been made to conform with previous usage as far as 
possible. One of the principal aims of the writer has been to state clearly 
theform or group intended to be described by each published name. Except 
for their historical significance, the sub-varieties would not liave been coii- 
tiiuied, and no forms have been added to them. 

Four varieties have been added. 

Fists of rejected terms and varieties are included. 

The keys can be adapted to tlie identification of thrashed grain by a 
mimber of ' characters. In the commo.i agrd.iomic varieties the chance 
of error in the identification of thrashed grain is slight. 


i!4 - Sorghums for Forage in South Dakota. - Ch.cmpmn, M.ra.i.v aii.l wis-eicht, fokaoe cro 

0EORC.l!,in A:;ricutluriil Expcr,n,M niaO«n. Sx,,lh EI,Ue. CMcpc of .Uricullml MElDOWS 

md Mahamc Art,, Bulirtm No. r;r, pp. ff;4-iu5. 9 Tables, i.c Figs. Brookings, S, Dak., .'sd pastct 
Miiri'li, igr,'. 

Soigluiin is commonly used lor foragoin South Dakota. lu the United 
Sules, three fourths of the total herbage produced by all sorghums is con- 
siinK'd as coarse forage. The most promising forage sorghums are the black 
and red seeded amber canes and Sudan grass. Dwarf niilo, feterita, kadr, 
sliallu and others are also grown in some localities. 

This bulletin gives the results of comparative trials of the producing 
power of these crops and directions for growing the crop based on the writ- 
ers’ experience at the vSouth Dakota Experiment Station farms at Brookings. 

Cottonwood, Kureka, Highmore and Vivian. They are summarized as 
follows ■ — 

Sorghum as a forage crop is worth considering carefully in South 
hakota because it matures quickly, yields fairly well and is adapted to 
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hot weather and limited moisture conditions ; it may thus be used as a cgy 
crop. Sorghum as a forage crop is not superior to maize in season 
that are reasonably favourable to maize. 

Several difficulties are enconufered in growing sorghum on accoj,] 
of the small seed, danger of planting too deep and the slow growth of 4 
young plants. 

Variety tests of sorghnms in South Dakota indicate that Sudan gijj 
is best for hay, the amber canesfor coarsef odder and dwarf miloforsilagf 
The average yields of fodder as compared with maize in variety tests s 
Brookings in T()i 4 -I 0 il' were as follows; — 

Crop Yield io lbs. per acre 


Minnevita Amber 5 no 

Sudan 4 580 

White Amber 4 000 

l-tccd Sorgo 3 680 

Dakota Amber 3 680 

Kaoliang. 3 300 

Dwaif White Kalir 3220 

I'eterita 3 500 

Kaferita z 000 

Brookings 13, Maize 


The soil preparation necessary for maize is sufficient for sorghum. 

Where moisture is plentiful Sudan grass gives the best results dtille 
in 6 or 12-inch tows. It can be used as an intertilled crop if desired. 

All varieties of sorghum e.'tcept Sudan grass gave the best results i 
method of seeding tests when drilled in rows 36 or 42 inches .apart ai 
cultivated. 

In date of seeding experiments Sudan grass gave best results wte 
seeded between May 20th and June ist. It is safe to assume that the 
dates are also best for the aipber canes and dwarf milo, as these sorghiii 
have practically the same temperature requirements. 

Head selection should be practiced in securing sorghum seed. 

Sorghum drilled in 36 or 42-inch rows may be harvested with an 0 
dinary corn binder. Shocks must be built small. 

Sorghum drilled in 6 or 12-inch rows or sown broadcast may be ha 
vested with a mower or grain binder. 


525 - Medicago falcata, a Yellow-Flowered AUalfa (i). — Oakley e a « 
liARVER, .Samukl, in United Stiitcs DelyartmerU of Agriculture, Bulletin Ni*. 4 -^. PI' ' 
0 Tables, 23 Fig., Biliogiaphy of 67 publication*!. Wasliingtoii, 1917. 

The first recorded importation of Medicago falcata in the Units; 
States was made in 1897. The first systematic introductions for the pi) 
pose of utilizing the species as a cultivated forage crop were made in 190 
by Prof. X, E. HansEN under the auspices of the U. S. Department 1 
Agriculture. vSince that date many lots of seed representing various font 
of the species have been inlroducedby Prof. Hansen, Mr. F. N.MitvF 


(1) See also K., 1917. No. 333. (Ed.) 
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various others. Approximately fifty lots have been introduced 
jostly fro™ Russia and Siberia. 

At the present time Medicare falcatii is found growing without cultiva- 
ion in most parts of Europe and the western two-thirds of Asia. Over a 
Jige portion of this area it is probably indigenous. It is found throughout 
I wide range of soil and climatic conditions and at depressions and ele-' 
rations ranging from below sea level to 13 000 feet above. It is much wider 
j its adaptations than Medicago saliva. 

The species was recognized by botanists early in the history of modern 
jotany, if not long before. Recent botanists differ somewhat with regard 
to its taxonomic relationship to Medicago saiiva. .^ome give it the rank of 
j true species, while others rega rd it as a variety or subspecies of the latter. 
Tlie natural relationship of the two. however, is quite clearly shown by 
the readiness with which they hybridize and the fertility oftheir hybrids. 

It is'an extremely variable species, many forms of which are difficult 
to classify satisfactorily on acconnt of their varying combinations of charac- 
ters and the difliculty of deteimining whether they are of pure or hybrid 
origin. A classification or grouping has been attempted in this paper 
Ijrgely upon the basis of habit of growth. Four groups have been established, 
ranging in habit from prostrate to almost erect. The first two are referred 
to a? pasture groups, as they arc not sufficiently erect to be harvested 
satisfactorily for hay by machinery. The last two are sufficiently erect 
to be harvested for hay and are referred to as hay groups. 

Botanists have named and de.scribed several of the species, many of 
which have proved to be hybrids of Medicago fakataav.A Medicago saiira. 

Medicago falcaia has never been extensively cultivated in Europe 
01 Asia, although it has been utilized as a will forage plant since a very early 
‘date. .Many attempts have been made to cultivate it in Europte, but so far 
as tan be found it is now being cultivated only in India and, pos.sibly, to a 
vert limited extent in south-eastern Russia and Chii'tse Turkestan. 

The erect forms of Medicago falcaia closely resemble those of Medicago 
tiiiva ill their mass effect, but on an average they produce a heavier yield 
in comparison with their bulk, partly because of the more numerous 
stuns lUid partly because of the texture of their herbage. U,>der similar 
coedifions of soil and stand of plants the best strains of Medicago fdcate 
fctqiiently outyield the best varieties of Medicago saliva for the first cutting 
ot the season. 

A very serious drawback to the general utilization of Medicago lal- 

as a cultivated forage crop is its inability to recover quickly alter cut- 
ting. Under conditions such as exist in the West and Northw'est, where it 
appears to offer its greatest possibilities, it can be depended upon to make 
only one crop in a season. It produces seed sparingly and does not hold 
it as retentively as does Mdteago saliia. This is also a serious handicap 
l» its use as a cultiva ted crop. 

The natural range of distribution of the species, its adaptations, and 
its behaviour under field conditions in the I -nited States warrant the cor;- 
dision that it is relatively hardy and drought resistant. 
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Chemical analyses and general feeding tests indicate that it is apptoxi. 
mately as valuable from a feeding standpoint as common alfalfa. 

The cultural requirements of Medicago falcata appear to he much the 
same as those of Medicago saliva. On account of the hard seed which the 
former produces and the slow growth of the young plants it is difficult 
to secure a satisfactory stand from seeding, either broadcast or in rows. 
When grown in broadcast stands the procumbent forms are inclined to 
be more nearly erect than when grown in rows or hills. The plants o( 
this species bear transplantiiig better than do those of Medicago saliva 
Data from broadcast plants of Medicago falcata and Medicago satiu 
indicate that in seasons when only one cutting of tlie latter can be procured 
the former produces the heavier yield, but in favourable seasons, when two 
or more cuttings can be procured, the latter excels appreciably in yield. 

Sowings of Medicai’o falcata have been made on unbroken native sod 
land and r fair stand of plants secured. The plants appear to lack siifSdent 
aggressiveness to make them really valuable under such conditions. 

The greatest possibilities offered by the species appear to be in the 
field of selection and hybridization. In a few cases it is probable that tht 
development of promising pure strains by selection will prove to be advan- 
tageous. As the result of hybridizing with Medicago sativa and subst- 
quent selection it is believed that superior varieties of alfp Ifa can be 
developed and that the greatest value of the species is for this purpose. 
Much time and effort will be required before Medicago falcata m\\ 
be ready for general cultivation. 

526 - Cultivation ot the Castor-Oil Plant in North Africa. - cousiox. i- . in joutm 

i' Af^ricullure pratufuf, N'ew Series, Vol. XXXI, No. 3, pp. 4 ‘;' 47 . Febniary 7, 1 

pp. 71-73, rebruHTy 20. iyi 8 ;No. 5. PP- 94-05, M.\rch 7. Paris. 

The castor-oil plant grows abundantly in many ravines ontheNortl 
African coast. The severe winters prevent its growing in the Upper Tabli 
Lands and in the Atlas Mountains, but it te-appears in the Sahara zone aiic 
is found in many oases where it was originally imported as an oriiamaifs 
shrub. The author has observed it from the Biskra district (foot of th 
Atlas) to Ain-Salah and Aoulef.more than 600 miles further south, mth 
midst of the Sahara, 

The costor-oil plant is perennial. It is injured by hard frosts and pro 
longed cold, and requires much water in summer, when its growth is raos 
active. It would do well Ml along the coast, and in the south in the Sahat 
district, wherever it is assured of sufficient moisture during the summer gron 
ing period. In its climatic and cultural requirements it resembles coltoii 
t'n North Africa the castor-oil plants thrives wherever the cotton-plant does ud, 

It seems to withstand slightly more cold than cotton. 

The variety chosen should have the following characters : —abuiidM 

yield of well-filled seed ; fruit ripening as much as possible at one tune , n 
particular, moderately dehiscent capsules ; varieties the indehiscen ^ 
of which require excessive threshing and husking should be rfjecte 
well as those the capsules of which open suddenly when ripe, often cab s 
the seed a distance of some yard.s. 

[s:s-sic| 
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The Marseilles industry, consulted in 1917 by the Administration of 
South Algerian Territories on the varieties most suited to the nianu- 
ictuie of oil, replied that the various samples of castor-oil seed received at 
;|{pjent times from Algeria were perfectly suitable. As this industry chiefly 
. ■ seed from India, mostly from Bombay, the General Government of 
Iseiia obtained at Marseilles, seed from Bombay (of the ordinary small 
astor oil plant = Ricinus communis: minor) for free distribution. Accord- 
to Dr, Trabut, this plant is the one best suited to the dry Algerian 
litnato ff''™ point of view of dehiscence of the capsules. 

The author then discusses the systematic cultivation of the castoroil 
ilaiit and the planting of uncultivated land moist in summer (bottom of 
jviiies, banks of canals, irrigated gardens and oases, beds or banks of 
' oueds ”, ditches, railway embankments, etc.), and draws attention to the 
,t(s of the castor-oil plant and its by-products. Finally the necessity for 
■stablishing castor -oil factories in Algeria is pointed out. 

jy - Rubber in North Borneo. — TAc Troptcui 4 ->uu/inrtsi, vd. xlix. No. t. it- ’*<7- KusutK, gu; 
:oa, Peradeniyri, Ceylon, October, 1917- 

The area plairted with rubber at the end of 1916, according to returns 
eceived from managers of estates was 30 91a acres. -Small holdings plant- 
id by Chinese and nrrtivcs arc not included in tlrese figures. The amount 
if new land planted during the year, was only 529 acres. The number of 
trees in tapping at the end of the year was 2 030 150 or a little over half the 
total number planted, which is returned at 4 049 050, The area in full 
tapping was 14 720 acres as against 9 806 acres at the end of the previous 
year, 

According to the figures supplied by the Customs Department the ex- 
"jil in 1916 was 1937.7 torts, an increa.se of 84.4 per cent, on the total of 
ojo tons shipped in 1915. In January tire price of smoked sheet reached 
i, 2 d. but dropped quickly to about 3s. M.; it thrin declined steadily uti- 
I .\ugost, when it had fallen to 2S. I Yil, after which it rose to about 

s. od. in December, ^ . , 

The extension of tapping operatiorrs necessitated an itrerease rn the 
hour force at most estates. At the end of the year the total nuinber of 
ooiits employed was 12 334, an increase of 2 69S over last year s tota . 
i'kreas in 1915 one toolie wa.s suificient for three acres, in 191^ fhe average 
•as one for 2.5 acres. Of the coolies 5 179 were Chinese and 4 280 JavarKse ; 

S75 belorrged to other races, all but a few being natives of North 
lurneo. , 

The rainfall in 1916 was heavier than in the previous year. Estates 
lithe West Coast had an average of 165 inches of rain m I9<7 days in the 
aterior 66 inches on 202 days, m the Kudat residency 89 inches on 17O days, 
a the Sandakan residency 133 inches on 212 days, and m the East Coast 
tsidency 95 inches on 130 days. On no estate was there a sing e inon r 
•atinly without rain. 


[5SM»)] 



SUGAR CROPS 


566 

52S - Chemical and Biological Researches on Sugar Beets, in Bohemia. - ^ 

t)ber Alkiilicn in den Rflbeupflnnzeii. Zcitschrift fiir Zucherindustric in Bdhmtn, Year XI [ 
Pt. 7,pp. 415-420.“ 1917- — IL Stkhlik, W., 0 ber die Wirkung von Routgeas! 

tnihleii auf die Keimung de* Rflben.‘iainens und das Wachstmu der Zucker- und Pu^ 
terrfibe. Ibid., pp. 424-427, 2 Vig. — IIT. Urban, G., ttber die Isirbe des Rflbeukrautts 
fnih und spatroifender Rftbcn. — Ibid., pp. 381-287, 1918. — IV. Bartos, W., 
Kinfluss der Veredlunguuf ileu Wert der Rube Ibid., pp. 299-303. 

I. — On the Aekaus in Beets. — Analyses of the leaves and roots of 
75 sugar-beets gathered in mid-August from the same row and derived fion, 
the same parent plant ; the intention was to study the potash and .sodj 
content. This, as with the sugar and nitrogen content, and other characters, 
shows variations bath for the roots and the aerial part cf the plant. Sitcli 
fluctuations are even found in the progeny from a single parent-beet. The 
following summary of the data obtained illustrate this point. 



Minimum 

lifaTtwiinn 

Averap 

Potash content o( roots 

0.135% 

O.JOl % 

0.218 

Soda » * * 

0.018 

0.150 

0.0508 

Potash content ot Jeiives (calculated as drj" matter) . 

1-35 

3-13 

2.1, 

S<xla » « < f • • » » • 1 

5.88 

13-33 

7-54 


It was found that the corresponding beets were poorer in sugar as the 
soda content of the roots and, consequently, that of the whole plant, was 
higher in relation to the potash ; but this relation, found in the average oi 
an important series of analyses of beets, is not rdways present in the case 
of a single beet. 

II. — Action of Radium on Beet Seed, — The seeds of cereals, 
leguminous plants and beets were treated with Ronlgcn rays at the Beet 
Seed Selection Station at Samfiic near Dobrovic. Both for sugar beet and 
mangold seeds treated by Rbntgen rays, nothing special was noted when 
they had germinated ; but later on, when the first leaves were formed, the 
young plants obtained from seeds exposed for 1-2-3 minutes to Ronlgcn 
rays, clearly showed a difference in development in comparison with the 
plants obtained from untreated seeds. This difference in development ws? 
maintained in the following stages : young plants exposed to the ray.n foi 
2 minutes developed Ix-ttcr, while those exposed for 7 minutes showed 
signs of atrophy. 

In short, moderate actioivof Rontgen rays on beet seed has a favonraolt 
effect on the growth of the plant ; but more intense action is harmful 11 
still remains to be ascertained whe-ther the rapid growth of the young hed 
pbints, caused by a moderate action of the rays, does not result, by n 
action, in fatigue and weakness during the ultimate phases of vegetatni 
growth, Two minutes was found to be the best exposure for mangolds 

III. - Coi/IUK OF Beet Roixage. — The more or less intense colour nl 
beet leaves depends on the degree of maturity and the content in food im- 
terial, depending in turn on the nature of the manuring and on the 
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moisture ; again, the colour shade of the foliage is a type character of the 
different varieties of beet. 

It appears to result from a series of observations and determinations 
carried out over several years on 2 descendants of sugar beets, one with 
light-coloured leaves, the other with dark leaves, the other conditions (soil 
manuring, etc.) remaining the same, that a dark green leaf contains more 
nitrogen than a light green leaf, so that there would be a direct relation be- 
tween the colour of the leaves and the corresponding nitrogen content. 0 ]i 
the other hand, light-coloured foliage does not always indicate early ma- 
turity or a high sugar content in the roots ; there may be beets with light 
coloured leaves that are early and richer in sugar, but the contrary may also 
happen. In experiments lasting 2 years, the progeny with dark leaves 
yielded better and produced more sugar than the light -leaved ones ; they 
form sugar very rapidly in late autumn. 

In 1 year experiments, analysis showed that the darkest leaves con- 
tained more potash and loss soda, but this observation, based on one case 
only, can not be applied generally. It seems rather that there is a certain 
relation between the highest potash content ol the leaves and the greatest 
sugar content of the roots. Both in beets with light coloured foliage and 
those with dark leaves, the potash rapidly increases in the leaves, while the 
soda content decreases as the beets mature. 

IV. — lOTlUENCE OP SELECTION ON THE VALUE OP BEETS. — The 
analytical data collected each year by the various Czech Sugar Associa- 
tions give au idea of the averages for 20 years as regards Bohemia : — 


Periods 

Sugar 

CuaUnt 

Wdgbt per beet, in 

Root Sugar 

gm ' 

Foliage ' 

Percentage 
)f foliage 
is relation 
to the toot 

i 8 'J 7 - 19 oi 

M.88% 

354 

1 

i 

244 

69% 

1902-1906 

16,4 » 

355 

58 

239 

67 . 

1907-1911 

16.8 . 

374 

i 63 

268 

72 » 

1912-1916 

17.6 » 

467 

1 8z 

332 

82 ^ 

r_ .- 

• - " ' 

. — 

— 

1— rrr-.irr=ir 



These figures clearly show the influence of selecting beets on the value 
ol their yield. It may be said, it is true, that the higher yield of the modern 
beet varieties is due to better cultivation and heavier applications of manure 
and fertilizer ; but that does not weaken the influence of selection on the 
increased yield ; in fact, the new high-yielding varieties allow of heavy 
manuring, especially nitrogenous, which could not have been used previously 
because the commercial value of the beets would have so been aflected that 
the extraction of the sugar would not have been sufficiently profitable. 
I'lie present varieties, owing to their higher yield, not only allow of heavier 
manuring, but even require it their yielding powers are to be fully utilised. 

It should be noted that the increased yield of the various sugar beet 
^■‘Uieties is accompanied, both absolutely as well as relatively, by an in- 
crease in the quantity of foliage produced ; as the dry matter content has 
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also increased and as it is well known that beet leaves make excellent iod. 
der, the new beet varietie.s have the advantage of producing a better 
quality and greater quantity of fodder than the old ones. 

The lack of terms of comparison and the influence of meteomlooicj] 
factors may nullify the.se conclusions, but the mass of data, the esttiit of 
the determination.s and the long jieriod of years compen.sate the disturbing 
influence of the.se factors so as so show up still more the effect of selection 

52g ~ Experiments on the Catalytic Fertilisation of Seed Sugar Beets with Manganese 
Sulphate in Austria. — cbeisenegoer, j. k. (Mittdiung Uft Cheiiosch.t«lmibciii.j 
VeTsuchs-Station des Zcntralvcrcinrs ffir die Rul)enziicker-Indti‘;tTie), in Otsfrrrt 
Un-:arische 'Zntsckriil fiir Zitckertndustfte und Landiririachaft, Year XI, VI. I’t. 1-3 
pp. r.'j-.Jt. Vionnn, 19x7. 

In view of the importance and uncertainty of the influence of maiigar.- 
ese on plants, especially sugar beets, the author undertook an investiga- 
tion not only into beets grown for fodder (l), but also into second year stid 
beets. 

To 15 pots containing sand and peat were added 24 litres of Kxop’s 
nutritive solution and manganese in the form of sulphate in amounts equi- 
valent to 22.3 lb. per acre to 5 pots and four times the quantity to 5 others; 
the remaining 5 pots were u.sed as controls. 

Although the smaller quantity had no obvious effect on the seed yield 
it had a reflex action in that it increased slightly the sugar content of the 
beet.s obtained from the seeds. The larger ipiantity of manganese markedly 
increa.sed the production of seeds, but the beetsobtained from them weighed 
les.s anil contained less sugar. 

In using man.gaiic-se fertiliser a deceptive amount must not be applied, 
Many further experiments are necessary to determine if the limit is the 
same for all seasons and all varietie.s of beets. 

530 - Cacao in the Dominican Republic. — Me Leas, a., in Commtne Kepotfi, Nn, sSi, 
PP S76-877. \Vashiiii|»ton, D. C., 1917. 

Cacao is, after .sugar, the leading export of the Dominican Republic, 
The Spaniards introduced cacao in the Dominican Republic from Vein'* 
ziiela in the early part of the i8lh century, but it is only within the past 
25 years that the tree has been cultivated extensively. The Provinces of 
La Vega, Samana, Kspaillat, and Pacificador , in the northeastern section of 
the island, lead in the production of cacao in the Dominican Republic', but 
no statistics are available as to the total area planted. 

Native methods of cultivating and preparing cacao for market are 
primitive and unsatisfactory. Almost all of the cacao is grown on small 
farms, and there are few large and scientifically managed plantalioiis- 
These farms are mainly owned by Dominicans and are cultivated by la- 
bourers of the same riUtionality. Farm labourers receive from 50 to 6c cetits 
a day, with a small shack and a patch of land to cultivate for theniselves- 
There is no agricultural school nor experiment farm in the Dominican Repub- 
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although both are badly needed in order to teach the people how to 
ji„ the best residts from their lands through the use of modern and 
iitific methods of cultivation. 

The cost of land suitable for the cultivation of cacao in this Republic 
its greatly, depending largely on its fertility and accessibility. The rich, 
alluvial lands in the humid and well-watered regions within easy reach 
he .Sauiana & Santiago Railroad and Sainana Bay are considered the 
desirable. Such lands are held at § 6o to $ 75 an acre uncleared and 
a 5 75 to $ go cleared, the cost of clearing being from S 12 to S r8 an 
; The value of the lumber on the lands, which sometimes includes ce- 
and mahogany, would more than pay for the clearing but it is burned 
lack of sawmills and means of transportation. Lands with bearing- 
ao trees are valued at $ r2o to S 150 an acre, with a rising tendency. 
The cacao seeds in this island are planted directly in their permanent 
cein the field and not in nurseries as in some other countries. The seeds 
planted in October to take advantage of the winter rains. Several 
is are usually planted together and when the seedlings are a year old 
strongest are left to mature and the weakest destroyed. A? a rule about 
, trees to the acre arc left. 

The variety of cacao planted most frequently in tliis Republic is known 
' calabacillo ", which beats small yellow pnods wilh flat beans. The va- 
les known as “ forastero " and " criollo " are also planted, but to a much 
; extent than the " calabacillo 

Wiile the small jilants arc growing corn, yucca, btir.anas and plantains 
planted between them, primarily for shade, but also to afford some re- 
us while the cacao is maturing. As the cacao trees grow larger amapola 
ts are planted to give them shade. The grouitd between the cacao trees 
:biied with hoes and machetes, as ploughs are rarely used in the Domiiii- 

I Republic. No windbreaks are used to protect the growing plants, nor 
ierc any system of drainage on the [ilaiitations. As the lands on the 
ltd ate very rich, the Dominicans have not as yet begun to use fertili- 
s. 

The cacao trees begin to bear the fourth or fifth year, when they yield 
™ one-half to i y2 lb. From about the seventh until the twenty-fifth 
a they are at their best, yielding as high as .T to q lb. per tree on the 
ft fertile lands. Cacao trees have been known to live for more than 100 
as, but they seldom be-ar after the sixtieth year. The trees are pruned 
-T.year, usually afteu the harvest. 

The aphis and a number of other insects attack the cacao trees. It is 
i that these pests may be exterraiiiatcd by merely spraying the trees 

II 3 .snlutioii containing refined petroleum, yet growers rarely make any 
»iipt to get rid of them, 

Cac.ao is usually transported from the farms to the towns on mule or 
’* hack, as the road.s are as yet impassable for carts and wagons. The 
•tipal towns in the cacao growing region — Moca, S.alcedo, La Vega, 
J San Francisco dc Macoris — are connected by railroad with the port of 
tthea. whence steamers sail fortnightly for New York. Cacao in this 
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market is usually packed in jute sacks, weighing 65 kg. net and 66 i 
gross. Prior to the war the freight was 45 cents per 100 pounds from Satcii 
to New York, although at present it is exactly double that figure. 

In the past five years cacao has been shipped from the Dominican j 
blic as follows. 


Cacao exported from the 

Dominican Republic, 

I9i2-i()i5. 

Year 

Kg. 

> 

1912 

20 832 602 

4 248 724 

1913 

19470 827 

4 119955 

1914 

20744517 

3 8«r) 489 

1913 

20 223 023 

4 863 754 

1916 

21 03.3 305 

5958659 


In 1916, 22 249 ,540 kg. of cacao were shipped into the port of X 
York from the Dominican Republic. That was a greater quantity tl 
from any other country. The next largest importations of cacao atX 
York during 1916 were 20 266 313 kS- from Ecuador, 15 S05 yio ' 
from Trinidad, and 14 471 783 kg. from Brazil. 

Cacao from the Republic is known as “ Sanchez ” on the world a 
kets. The cacao i.s bought up from the growers by the local export 
who make them advances on their crops. The exporters usually shiptl 
cacao to New York commissiou houses on consignment. 

Despite the fact that it is one of the great cacao producing cmint; 
of the world, little or no chocolate or confectionery is manufactuiBi 
the Dominican Republic ; practically all that i.s consumed is imported 


531 - Hop-Growing in Galicia, Spain. — i RoMtEDo, l. h.. in fei Ptufmonm 

pecuario, Year X,XUI, No. 1036, pp. .■ioO-507. ALiUriU, Novembt'r 22, 1017; II.KiC 
vador Modcrt\p. Year VII, No. 2, pp. ii-i.:, 3 Figs. BiirccUiua, Febriuiry, 1918, 

At the present time there arc in Spain about 20 breweries using, or 
average, 196 cwt. of hops annually. The price of hops varies greatl; 
Spain, in 1912, the average price was 4s. per pound ; in 1916, Aiiicri 
hops fetched is. jd. per pound, and German hops. is. 9 d. per pniini 
the breweries. The hops used by the author at the Agricultural Sta: 
of Corunna in 1917 cost is, n y^d. per pound. 

As hops grow wild in Galicia, the author introduced from Englaiid 
1915, the varieties Golding, " dorado dc Inglaterra ”, white, and green, 
cultivated them at the Corunna Station, The deep^ sandy soil, rid 
humus, was given 16 tons of manure per acre, and was ploughed t 
depth of 16 in. Cuttings were planted about ,5 feet apart in squares, 
the beginning of May the scarifier was used once, and the land twite fc 
lightly. The harvest was in mid-, September. The hops were dried inthei 
on frames one above the other, with a distance of about 8 inches i)ct» 
each one. At the end of October the plants were cut down to at 
12 inches above the ground. The highest yield in 1916 was obtained from 
variety ” dorado dc Inglaterra ”, which gave 28.61 cwt. per acre of B 
fruit, corresponding to 9.16 cwt. of dried fruit. This is an excellent re 
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lecially considering that it was obtained in the second year of cultiva- 
j that is to say, before the plants had attained their maximum yield, 
e quality was excellent. The cost of cultivation amounted to £ 

•acre- ■ 

. Results Obtained in Italy from the Sowing of Wild-Fig Seed. - toson, n , i„ 
{iti della Reals Accademia det Linca ; Series V, Rendicot^i, Vol. XXVII, i»t. t , ist. IInU- 
year, PP- 55 * 57 - Rome. January 6, igift. 

M Cavolini, M, Gasparkini, and tire author in Italy, and M, Leclerc 
Sabloa’ in France, have shown that Ftews Carica, both when wild and 
e„ cultivated, occurs in two forms -the ordinary tig and wild-fig. It has 
0 been shown experimentally, first by M. Gasparrixi, then by M. 
abut' that if the fig (i. e., the small fruit of the second figs) is sown, the 
iinary and the wild-fig are obtained. It remained to show what would be 
iained by sowingthe few small fruits found between thegallsof the second 
3 of the wild-fig tree. In I9i'2. the author sowed both wild arid cultivated 
d-figseed ; the plants -obtained began to bear fruit in 1917, and proved to 
partly ordinary 'figs, partly wild-figs. The seed of wild-fig, like those 
the ordinary fig, thus gave both tyires of plant. 

- The Native Bananas of the Hawaiian Islands. - M.scc*uoHiiv, v.woka.n (OU- 
lej^e of Hawaii, Honolulu), in 7 'Ar Plant Wndd, Vol. XXI, Xn. i, i-;; Bi'lVmiore, 
Jiinuary, lyiij. 

.Is amongst all the Polynesian peoples, the banana was an important 
icle of food amongst the ancient Hawaiians, and all explorers mention 
abundance round the settlements. This profusion was doubtless due 
the ease with which the plant is propagated, the little attention needed 
rultivate it, its great productivity, perennial character, and its nutritious 
Ipiilatable fruit. The decrease in the native population lowered the 
ue of the banana as a food. As its cultivation gradually increased again , 
eigti varieties (chiefly the Chinese variety) were imported from time to 
le and superseded the native varietie.s both in the plantations and on the 
.iket, Among the imjxirted foreign varieties are: ~ 

•l/usa Cavendishii, a Chini.'fv bajuna iiitrothicwl from Tahiti alxmt 1855 ; it is the most 
anti wi(lely*)?ri.>wn commercial v.iricty ami there arc esUnsive pUintatUmsof it 
lu! Hiinolulii ; the Pnial consmiiplioii is large an<l consideiable quantitic-s are cxjxirtcd to 
{(iTiiia ; owing t'l its .hvarf size .im’ deep roots it suffers less from storms than the 
IT Visriflies, 

.'/itsii Fehf, also imported from Tahiti ; the stem of the hunch is erect instead of hangUig 
lint as is the case, with most biiianiis ; the fruit is of fair quality when cooked. 

The llraz liaii himasia was also imported from Tahiti alKiut if'55; it rcache»a height of 
II to 35 feet ; it is lirm-riM)tc(1 and b often uss-d as a windbreak for more fragile 
ctits; the fruit is of ciwelknt flavour, slightly acid. ^ 

Olh'.r toreign vuiieties are Blueiiekls, lee Cream, Appl^, IvUily Finger and Abaca, or Ma* 
hemp (Afusii lexlilis). 

The cultivation of the native varieties is beginning to develop in all 
plantations. All the native varieties, of which the author describes 22 , 
derived from .Afiis'u supientum. They may be divided into three groups, 


VBUir 

GKOWIKO 





pRurr »;rowivo 


572 


each belonging to one of three dominant types, known locally as Jiaoij 
Iho-lena and Po-po-ulu. 

All the native varieties are seedless and could only have been introdnt,! 
into the islands by human agency; the roots and “suckers’’ are qujfy, 
killed by sea-water, and could, therefore, not have been carried by 00;, j 
currents as is the case with many seeds with impervious tegument, fl, 
banana, with other plants and animals must have been imported by tl 
Kawaiians when they immigrated.. The first villages were along the coes 
and the primitive agriculture of the native naturally developed in the ne 
valleys and lowlands ratherthanin the mountainous districts of the intcho 
However, as the rainfall in the plains was not sufficient to satisfy t| 
requirements of the plant, which needs much moisture, the banana plant; 
tioiis gradually spread along the wet upper valleys, where the plant was alsi 
sheltered from the strong winds, and the inland rain-forests. The banam 
does not suffer from shade, and coolness does not .seriously retard the ripej 
ing of the fruits. 

It thus happened that most of the groves were at some distance, ofc 
en several miles, from the villages. The plants propagated spontaireously 
and when the native population declined, formed practically wild groves 
wild in the sense that they have escaped from cultivation, but they are no 
indigenous. 

Baiiatia groves are sometimes found at heights of 3 ,500 to 4 500 feel 
The plants are usually dwarfed and produce little, and the fruit rare! 
ripeus, being eaten by rats before it reaches maturity, which is considerabl 


retarded by the cold. 

The banana trunk may reach a diameter of 3 or 4 feet. It eiiii 
numerous shoots by which the plant may be indefinitely propagated. II 
plants are easily uprooted, and, in rainy districts, are often torn up 1 
mountain streams which carry them some distance till they lodge in 
suitable crevasse, where they root take and sprout again. 

All these varieties are, therefore, easily transplanted, and many pri 
ate groves in Honolulu contain plants collected from the mountain di 
tricts of the interior and from the other islands. For transplanting a sue 
er or offshoot 2 or 3 feet tall is generally taken. This is carefully separati 
from the parent plant so as not to injure its base, and planted in inellc 
soil with about half of the shoot underground. It grows rapidly and bea 
fruit 10 or 15 months later. The ancient natives used the fibre from I 
leaf-sheaths as a textile, but since the introduction of cheap cotloii tbre; 
its use has gradually died out. The tissues of the plant contain awate 
latex which turns dark brown or black when exposed to the air, andw 
used by the Hawaiians to stain their household utgpsils, gourds, etc. 

Many of the native varieties are only edible after having been cooke 
these are known as “ cooking bananas ’’. Heat changes the starches n: 
sugars and the flesh of the fruit is saturated with a delicious sugary svii 
The cooking bananas are also largely used by the white settlers ; they fd 
a good price and their popularity is bound torn crease as their food val 
becomes better known. 
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The native Hawaiian banana has, then, re-won its position as a food, 
> author believes the best varieties will be put on the market in increasing 
^Ijers and will finally become one of the most important exports of the 
-iiic Islands. There is no reason why it should not become an important 
"ij in America with a commercial development similar to that of 
^„ed pineapple. 


1 


The MaUSa iR Porto Rico — Kisttas, C. F , Ui Pvrto Rko A'jncuUural Experiment 
.,ii<in.Rs»'n>iNo. 21, pp. 3<, 2 Tables -P XI Fijp. Washington, igiS. 


These observations are drawn from the work of several years during 
lich trees of many varieties have been imported, propagated and in some 
,ps brought into satisfactory production. 

' The common mango of Porto Rico, which is one of the most important 
jts of the island, is not cultivated but grows wild in all localities. Supe- 
,t varieties lately imported have proved satisfactory and should be 
anted extensively for market ami home use. 

Mango trees are adapted to a wide range of soil types and will grow 
tisfactoiily in practically all Porto Rican soils, provided there is a good 


Wdiile the climate throughout the island is suitable lor the growth of 
an«o trees, in some localities, notably through the interior and along 
le wrlhern slopes, rains are sometimes too frequent duringtbe blossoming 
■sson to permit the setting of a good crop of fruit. Along the western 
i(i northern lowlands rainlall is light dnruig the blossoming season and 
mlcrops are almost invariably secured. 

Ts the prevailing winds and morning sun seem to be very beneficial, 
olh for growth of trees and setting of fruit, open, exposed .sites should 
c selected for the mango orcliard. 

Inarching and bark grafting are satisfactory both for use in the nurs- 
and for topworking large trees. _ 

Large seeds which produce only one ]>lant are most satisfactory toi 
cks 'I'he East Indian varieties produce larger and more thrifty plants, 
a rule, than the native kinds. Both nursery and other mango trees may 
iraiisplanted successfully if they are not making a new growth and rain- 

1 is plentiful. , 

The present confusion in the classification of types of mangoes, as well 
the great variation in growth and productiveness of trees, and quality 
fruit, necessitates, a thorough study of varieties before a mango orchard 


Jibe siiccessfullv planted in Porto Rico. , , , ,, . 

Among a number of imported vaiietiesthat have fruited there, the most 
odiictive'of the thrifty kinds with fruits of high quality are Umbodiana 
ftfari, .Amiiii, Bennett, and Paheri. Cambodiaiia and Pohen are 
obablv better suited to home than to commercial use.^ . . , , , q ,i 

The trees of the few varieties from Martinique, irmulad.and Sou h 
Wica thus far tested lack vigour, while the fruits are e. her infer on 
lalitv or too small to be promising for general planting. As regards aze 
ivoiir. fibre content, and keeping quality, the wild Porto R.ca.i mangoes 
'eless desirable that many imported kinds. 


[SJS-SJ*] 



574 


VINE GROWING 


In harvesting mangoes that have not softened on the tree, a st, 
longer than the fruit stalk should be left to prevent the juice from the h 
of the fruit from escaping through the fruit stalk and leaving passages 
the entrance of infection. 

Fruits in orange wrapping paper did not ripen or decay so quietly 
those wrapped in oil paper, newspaper, or coconut fibre, or those left in i 
open air. Fruits packed in coconut fibre ripened ea rliest. East Inh 
varieties showed much better keeping qualities than the native kinds 

The mango is one of the most satisfactory ornamental trees for Po 
Rico, as variations in habit of growth and colour of foliage make it possi 
to select from varieties producing fruit of high quality those which! 
carry out a particular scheme of landscape gardening. 

535 - Direct Bearers : I. In the Department of the Isere ; II. In the DeparUtien 
the Loire (France). — I. Cauxe, E- ant hooGier, ]..,inthc/;rL'Hi' di- Vtacnl/nn-,^ 
XXV, Vot XLVIII, No. 1230. P.'iris, March 38, toi8. — II. Blancard, itij , v.. ; 
pp. aiS-22r. .tpril .(, 1018. 

I. — III a report on his experimental field of direct bearers, M. C.«i 
Professor of Agriculture at Vienne, Isere. states that the vines best sui 
to that district are : — 

a) V ines with coloured grapes : — Oaillard No. 2 for earliness and 
bel 41, 47, 1000, 1020, 2007, Couderc 106-46 for satisfactory ripening. 

b) Vines with white grapes : — Castel 1028, Couderc 272-60, Se 

880, Bertille Seyve 450. ^ ■ 

• To t hese might perhaps be added Prof. C. 22 1 , which is very strong 
ripens somewhat late ; it should be pruned long. Without Prof. C. 221, 1 
makes n varieties of obviously varying value. As a rule they all yield 
gularly and are worth testing. They are, however, not all equally fert 
Castel 1028, Seibel 2007 and 1020, and Couderc 106-46 appear to give 
best crops. At the Vienne exiieriment field two applications of ntii 
sub-acetate of copper are given, one before flowering and the other 
mediately after. 

To this information Mr. Rougier, Director of the Agricultural Sor 
of the Isere, adds a few remarks applying more e.specially to the- south 
east of the department. In places where French vines are exposed to f: 
in winter the use of winter frost-resistant hybrid direct bearers is esseiit 
Among such hybrids are Seibel Nos. r, 28, r56, 100, Gaillard 157 (wh 
and 2 (red), and Couderc 4401. The last is more especially suited to 
clay soils of the plains. 

II, — The author (Agricultural F.ngineer, Director of the Agriculti 

Service of the Eoire) mentions the hybrids which would probably pi 
of value in the Department of the Loire. As a rule these are early ph 
or those of the first period, though in the warm districts of the Loire si 
later varieties could be grown . These plants, moreover, give produce 
from foxy taint. , 

A) ErPARi.t HYBRIDS. — The fruit of some of them is large, and tl 
wine is generally good. The bunches are high on the branches, thus req 
ing the use of wire or props. They arc resistant to phylloxera (Rpi 
[S34-s:s] 
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Jjence), very vigorous and develop their branches with great rapidity, 
jwering is very rapid thus protecting them against vine moths and non- 

— Couderc No. i or Pinaud-Couderc, 633 H., Oberlin 595, 604 

id 605 ' 

B) Rupestris hybrids. — The most widely used are Rupestris, Rince- 
ijiii, Vinifera. They are generally productive and give good wine. They 
j very resistant to mildew. The hunches are borne low on the branches, 
jey may be pruned low or spur pruned without props, nevertheless it 
always preferable to put in stakes. 

Bkck. — Couderc 7, 8, 7106, 7120, 4401 (the L. Buffet selection of 
hich has very large fruit ) ; Seibel 1000, 2859, 4643. 

ff'fa'te. — Couderc 117-3, 272-60 ; Seibel 880, 4681. 

C) Complex hybrids. — Black. - Bcrtillc-Sey ve 872 , 822. 

WliHi. — Beitille-Seyve 450 ; Noah (B. S. 450 is a Noah cros.sed with 
libel 2003). 

D) Other hybrids. — Gaillard 2 (black), 157 (white) ; Fournie 
(iparia-Rupestris-blue Portugais), Poirier 19637. 

(.The Red Spruce : Its Growth and Management in the United Slates. — Mnsrav, 

i, S., in the f/. 5 , Dcpurltncnl of A'^rituUurc, Hulldin So. 5.1 1. p. 100 -j- i’lalcs 1 -VlI, 

\Va«h'n^ttm, October 31, 1917- 

Red spruce {Ptcea ruhens Sarg.) is one of the most important woods of 
1C north-east of the United States, where it is found in pure or nearly pure 
Beds, It is used more thananyotherwood in the manufacture of paper and 
ipplies adarge amount of lumber and other material. Of the 1 16 500 mil- 
on feet board measure of standing spruce timber in the United States 

of the total timber), 48.3 % is composed of red spruce. 30.3 % of the 
Iccky Mountain or Engelmann spruce, and 21.4 % of the Sitka spruce, 
lese figures concern the districts where this timber is of commercial im- 
oitanw; white spruce, black spruce, Colorado blue spruce and P, Brewer- 
IH Watts occur also. 

The most important by-products of red .spruce arc the resin, used as 
lewing gum, and the extract from the tender tips of the branches whicli 
onus the basis of spruce beer, a non-alcoholic beverage, formerly very 
»pular, especially amongst sailors, who considered it to be a preventative 
{liiist scurvy. On account of its lightness, strength, reliability and 
rttdom from hidden defects, spruce wood has recently come into general 
R in the manufacture of aeroplanes. 

Many methods of management have been adopted by the large timber 
•d paper manufacturing companies, who use spmice wood more largely 
ba any other wood. The bulletin under review attempts to determine 
itnidhods most suited to various conditions. It is estimated that, under 
■Wfage natural and uniform conditions. 50 to 60 years arc necessary for 
ItniaMimum production of wood used for papier pulp : if judicious thinning 
^tarried out this pieriod may be shortened by 5 to 10 years. For timber 
aaduction 100 to 120 years either iii virgin or selection forests are 
'•laired. 
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The bulletin ends with an appendix eoiitaining many volume 
measurement tables. * 

537 - Forest Yield of Public Land in Spadn (it. ~ bernakD: f., in Rmi Socudm f., 

de los Amigos del Arbot, lioleiin Oficial de la Snciedad, Yetir VII, N'o. 72, pp j., ^ 

191;. 

According to the data obtained for the year 1913-1914, the fo^ 
declared of public utility, which depend on the Ministry of the " Fomento 
cover in Spain and the neighbouring islands an area of ii 886 349 at, 
29 888 acres less than in the year 1912-1913 due-to a rectification of the ho, 
daries. These figures include 609 379 acres (i. e., a little more than 5' 
belonging to the State, il 261 746 acres belonging to communes, and 15; 
acres belonging to other public bodies. 

Of the total area, i 020 304 acres (». e., 8 % of the acreage of pul 
forests) are being divided up for cutting and 288 891 acres of mount 
land are being regenerated and replanted. 

The various kinds of trees found in the forests are distributed asl 
lows: — 5263223 acres of full-grown pine, oak and beech; 3oSSi 
acres of thicket and 3 534 260 acres of brushwood and pasture land. 1 
income from these forests is estimated at £ 412 247 (al par). The prind 
items are : — 

Pasture laiKl £ 1^:994 

Timber » 87516 

Kesiii * 47 861 

PirewcKtil . , « 39'437 

Cork « 

Espiirto » 6 1’gg 

A profit is also obtained from grazing acorns, fruit, roofs, etc. T 1 
are great differences in the prices of the various products, less on accouu 
the quality than difficulty of tran.sport. Thus, standing pine costs i: 
5.98 d. to £1.18.0 per cubic metre (i cubic metre = 35.31 cubic feet), 
glish oak from 3S.i.66d. to 185.5.421/., beech from 5.701/, to £1.: 
(at par). 

The requirements of industries which utilise various forest prodi 
call for increa,sed e,\ploitatioii of the forests, while, at the same tinii', 
maintenance of livestock and breeding demands improved pasture land. 

538 - Timber of British Guiana. — Sc<‘ Xo. 497 of this Review. 

539 - The Galls of Tamar/x ariiculaia Vahl. — Trabut, (Proh«orofth/ 

versity of AlgVrs, Director of the RotTuical Servieu of the General CoviTumLutni.' 
ria}, in Ballelin tic la Slafion de Keckcrches Forestieres du Nord del’Afrique, Vul. 1,1 
pp. 171-182 -f 6 Pigs -f- 2 Plates. Algiers, 1917. 

The “ takaout ’’ gall of Tamarix ariiculata Vahl, known aa"?! 
or "tlaia”. was well knowii,to the ancients, except that Dioscorides 
later writers confound the gall with the fruit of the tree because thf,! 
usually develop at the expense of the flowers, taking the place of the fr 


(i) Sec B. itfiz, No. 930. [hd.] 
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India the galls of Tafnarix are used in tanning, dyeing and medicine, 
the Sahara, Tammx arttculala sometimes forms veritable forests ■ it 
llie most important tree the Touaregs have, both by reason of the 
nbers in which it occurs and its utility. 

For a long time the gall of T amarix articulata was belie ved to be caused 
a Lepidopteron {Pamne pkamnana), but according to the author it 

ausedby a mite (£n'o/ihyfis Trab, of the same genus as £. iamaricrs 

itter). 

Most of the commercial galls are flower galls, and smaller and more 
nlar than those of the branches, which may be as large as a nut. The 
hor's obse^ations showed the possibility of forcing the growth of galls 
all Tamarix which are old enough to flower, thus solving the problem 
the production in large quantities of a much valued raw material, 
1883 the Tlemcen tanners paid up to f 1.3. 2 ^ per 100 lb,; the 
sent price is 14s. 2 54 d. 

A chemical analysis of the flower galls gave the foUowing yesults 
Moisture toe**/ 

*2.5 

Extracbve matter % 

Tannin 55,2 % 


The galls form in summer and may be harvested in autumn. The 
Mfix is easily propagated by cuttings and may be used for fixing sand 
the coast. Although it is difficult to estimate the yield in galls it must 
heavy considering that infected trees always, bear a large quantity, so 
it a harvest of from i6 to 23 cwt. per acre is not unlikely. 

The author recommends e.xpcrimental plantations of Tamarix ariicu- 
I in soils unsuited to other crops, such as sand and saline steppes, 
ich form a large proportion of the unproductive lands. The Tamarix 
>ht modify advantageously the flora of such lands by favouring the growth 
iorage suitable for feeding sheep. Cattle eat the twigs of Tamarix. 


-Forest Fires in the United States in peiers, j. c. (CMrf otStote Coopera- 

Jon Forest Service), in V.S. DepartmenI of A’ricutlme, Olice of Ik [Secretary, Circular 
N'o, 69, pp. 6. Washington, January ii, 1917. 

The statistics contained in this circular represent the first attempt 
an annual estimate of forest fires in the United States. In general the 
St comprehensive reports were those obtained from States with organised 
cst-fire protective systems and from the National Forests. Where no 
itective organisations existed attempts were made to obtain estimates 
m the civic divisions of the States and from rural mail-cariiers. By this 
ans data were obtained from 37 States, representing about 56% of the 
est area of the United States. These States may be divided into three 
“ps ; — i) those giving data covering the total forest area ; 2) those 
ing data covering 60 to 99 % of this area; 3) those giving data covering 
! than 60 % of the area. 

The figures obtained made it possible to draw up the general classifica- 
1 shown in Table I. 


!'] B. igi2, Xo, 1312. (/irf.) 
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Table I. — Forest Fires and their Causes in the United States in iqij 


CatiMft 


I Number 

I 




lightning. . . 
Railway . . 
I^mnbering , , 
Brush-tan:lnq 
Campers . • . 
Incendiary . . 
Mjscellaneor^? , 
Unknown . 


» 298 ,0 

3 548 ,6 

728 j 

3 545 16 

2347 10 

1751 5 

2384 , 11 

5 867 26 


Total ... I ** 4t8 III 


Total area burned 3 306 650 acres 

Average area burned per fire 147 u 

Total I0S.S c.aused by fires S 400935b 

Average loss per fire S 179 

.Average loss per acre . -8 1.20 


These data concern 304 864000 acres, belonging to the States fro: 
which reports were obtained. An estimate for the total forest area of tl 
United States gives the following figures ; — 

Area 54,4.100000 acros 

Number of fires 40 000 

.Area burned 6 000 000 aerts 

Los? $ 7000000 

That is to say the area burned represented i.i % of the total. Mor 
over, the loss in young tree growth and the very great damage due to it 
deterioration and floods have not been included. 

The returns obtained in the United States show that where there 
a protective system most of the fires can be controlled before maldng lies: 
way, and that extensive and destructive fires are few as compared nil 
States having no such protective system. This argues strongly in fa'Ti 
of the formation of adequate systems of protection in all States. The figun 
in Table II show the cost of such a system. 

Table 11. — Cost oi Protection against Forest Fires in the United States 


Frotected forest area 405 550 000 acres 

Total expenditure 3 2738999.80 

Federal Government expenditure 

On National Forest? S 2 153 728.17 

On State and private lands $ 71 860.02 


Expenditure of Statcswithprotectivcsystems $ 513. 411. 61 
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LIVE STOCK AND BREEDING. 

, . Tlie Chemical Composition of Lime-Suiphut Animai Dips. — Chwm, roberi m. , 
i„ V- S. Department ol AsrkMure, B»He/tnXo. 451, 16 pp. ; Bibliography ol 10 Pub- 
lications. Washington, D. C., Deoemirer 14, 1916. 

Sonic of the numerous reactions which determine the composition 
ij lime-sulphur solutions are reversible, the points of equilibrium varying 
ccording as the solution is hot or cold, dilute or concentrated, or 
iposed to the influence of other varying condition.s. Under such 
ircornstances the only way in which laboratory studies can be of 
iiadical value is by so thoroughly establishing the fundamental principles 
jvolved and the effect of varying conditions upon the relative im- 
jortance of such principles as to afford a sound basis for reasoning. 

It appears that when lime and sulphur are boiled with water, ignoring 
inessential and hypothetical intermediate compounds, the following reac- 
'ions occur ! 

1) 3Ca{OH)H-i2S = 2CaS5 + Ci SjOg-hdHsO 

2) 10 Ca Sj + 3 Ca (OH). = 12 Ca S4 + Ca O3 + 3 0 

3) Ca Sj -t" S = Ca .Sg. 

Only when substantially all free sulphur has been dissolved will equa- 
ion 2 become operative or equation 3 fail to hold all polysulphide sub- 
itantiaily up to the pentasulphide. 

,yi lime-sulphur solutions are subject to hydrolytic decomposition ac- 
■ording to the equation 

4) Ca Si + 2 Hj 0 ."ilV Ca (OH); -f HjS + (x - 1) S, 

he pressure of the reaction from left to right increasing with rise of tempera- 
ore. Whether or not hydrogen sulphide can escape, the remaining 
loducts on the right-hand side react according to equation i, giving as 
iral result, in case of CaSs- 

5) CaSs-f 3H, 0 = CaS2 03-|-3H2S. 

thus all solutions are in equilibrium only w’hen they contain a certain ex- 
sis of hydrogen sulphide, ihe amount being dependent upon the tempera- 
nres and concentrations of the solutions. 

Solutions exposed to air are o.vidizcd, as is usually represented by the 
iquation : — 

6) Ca Si + (x — 2) 0 = Ca Sj O3 -f (x - 2) -S, 

ilthoHgh it is possible that, as propounded by Diveks and Shimidzu, the 
iiimediate action is an oxidation of the hydrogen sulphide liberated accord- 
sg to equation 4. 

.ttove a certain concentration of the hot solution, which appears to 
ie between 3.33 and 3.95 per cent of monosulphur, the following reaction 
lads to progress from left to right : — 

7) Ca Si Oa llj: Ca ,S03 -f S. 

A well-boiled solution, not originally made with an excess of lime, can 
liver under any circumstances possess a plus reaction figure t^t is, 
t cannot contain calcium hydroxide in excess of moiiosulphur. If origiiial- 
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ly made with an excess of lime or if not boiled long enough, excess linj 
is at first present in solution. But if such a preparation be allowed to stanj 
quietly and cool off in the cooking vat, the indications are that the nadjj, 
solved lime soon settles down, while the small amount of dissolved linn 
rapidly reacts with polysulphur according to equation 2, so that in this case 
also, unless the cooled solution is again stirred up with the sediment, a phs 
reaction figure can never be present in the end. Such a solution wU 
naturally contain a notable amount of tetrasulphide. 

As regards the period of boiling, it is not improbable that the time should 
be increased with increasing concentration. Ifime is but slightly solt. 
ble in the solution at any stage, and it must probably dissolve before it 
can react with the sulphur. It would seem, therefore, that a longer time 
must necessarily be required in a given volume for a large quantity of lime 
to enter successively into solution and into reaction than for a small quantity 

As regards the effect of the degtee of concentration, in addition to tie 
decomposition of thiosulphate which has been noted, the indications are 
that with increasing concentration the utilisation of both lime and sulphui 
possibly becomes less nearly complete and also that the polysulphides 
formed' possibly contain a somewliat less proportion of pentasulphide, 
But the apparent effect might have been produced simply by insufficiea 
boiling, and in any case it is of no material significance in comparison will 
the practical importance of putting out proprietary preparations in highly 
concentrated form. 

Finished solutions, if stored over sediment which contains free lime, 
will naturally tend to maintain a plus reaction figure and will undergo 
changes attributable to the slow progress of reactions i and 2. If decanted 
from sediment and preserved from access of air , only two slight changes are 
noticeable ; firstly, the progress of equation 5 until a certain concentratioi 
of hydrogen sulphide is reached, when equilibrium is established accordino 
to equation 4: secondly, an apparent slight drop in the tbiosulphatt 
figure, for which no explanation is offered, since the phenomenon appeared 
too quantitatively insignificant to warrant special investigation, Botl 
changes, in fact, are so slight as to be entirely negligible for practica 
purposes under ordinary conditions. 

For the actual preparation of lime-sulphur solutions equations i, a 
and 3 call for the use of 43.7 parts of available calcium oxide to 100 patfso 
sulphur. That the laboratory experiments did not precisely check thi: 
theoretical ration is attributable solely to the decompositions representer 
by equations 5 and 6. The decomposition represented by equation 5 a 
independent of the formula employed and in no way changes the relatiu 
proportions of primary ingredients called for ; that is, equation 5, follouins 
the postidated escape of hydrogen sulphide, produces neither free lime no 
free sulphur, and leaves the solution neutral. There remains then only tb 
matter of oxidation to be considered. That is a surface action solely 
and considering the enormous advantage in the ratio of volume to siirfao 
possessed by even moderate-sized cooling vats over laboratory apparatus 
it approaches a negligible factor. Therefore the theoretical ratio beconie 
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[u idasl ratio which should be followed in practice, provided only the 
iojcentration is not sufficient to allow equation 7 to progress from left 
fight. The formation of sulphite becomes a significant factor when 
;|j0 formula employs somewhat more than 20 parts of sulphur par 100 
fjjfiines of finished solution. For a number of reasons the writer believes 
jjjjt; it will be generally inadvisable to try for a much higher degree 
,( concentration in " home-made '' solutions. Certainly in such solu- 
jons no allowance should be made for the formation of sulphite by in- 
■reasiiig the ratio of lime to sulphur, as the extent of the decomposition 
too dependent on the degree of concentration and length of boiling 
jftei the solution is otherwise complete. Attempts to make more concentrat- 
li solutions are attended by greater difficulty in manipulating the thick 
iqtid and in avoiding loss by boiling over, and moreover involve more loss 
if the finished solution in the wet sludge, especially since the volume of 
lodge is increased by deposition of calcium sulphite. 

Nowhere is there evidence of the existence in cold solutions of more 
Iphur, either free or combined, than corresponds to the formula Ca Sj 
1 the other hand, a properly prepared home-made solution will contain at 
ost but a small amount of tetrasulphide. It will also contain a very small 
nount of hydrogen sulphide, some of which may possibly be in the form 
calcium hydrosulphide. While rigidly scientific proof is perhaps] lacking 
at the two apparently definite proportions of four atoms and five atoms 
sulphur respectively to one atom of calcium may not, in fact, arise 
oni mixtures of lower and higher polysulphides, it is certainly true that 
1 available evidence points to the existence of only these two. 

The methods of analysis have proved tobeadequatein scope and accu- 
icy as well as practical. Working in the ordinary' way with flasks and 
.pettes the analyst apparently will not recover from a concentrate more 
laii 99 per cent, of the monosulphur, which indicates a recovery of 99.75 
ei cent, of the polysulphur, or 99.6 per cent of the sulphide sulphur, cal- 
ilating on pentasulphide only. The loss arises chiefly from oxidation 
Bring manipulation of the solutions and may be reduced only by 
lanipulating in an atmosphere of some inert gas. 

Practical applications. — It is logical to deduce from the data 
tie presented a working formula for the preparation of lime-sulphur 
ilutions. The subject has been dealt with by a number of investi- 
itors primarily interested in the preparation of sirch solutions for horti- 
jltural spraying purposes. -Some the formulae so developed seem to 
ave given entire satisfaction for the purpose for which they were intended 
nd the dilutions at which the resiiltingproducts should be employed under 
arious conditions have become so well established that any change in 
innula would be of doubtful practical benefit. It is quite otherwise with 
alutions intended primarily for the purpose of dipping cattle and sheep, 
le formulae in use are those prescribed by the Bureau of Animal Industry 
lany years ago when uncertainty regarding possible chemical reactions and 
ossible effects of the resulting compounds upon both animals and para- 
ites very properly led to the use of formulae which shoirldbe certain and 
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safe, even if somewhat uneconomical. The formula suggested hcit y 
proposed, therefore, solely for use as an animal dip. It may be termed tie 
" 8 - 18 - 10 ” formula ; that is, 8 pounds of high grade commercial quicklime 
18 pounds fine sulphur (either flowers or flour) with somewhat more than a 
gallons of water,. boiled to a volume of 10 gallons at the finish. The tinieol 
actual boiling should be one hour. The theoretical ratio between lime and 
sulphur will be met by this formula if the lime is 98. 3 per cent pure, therefoif 
the formula as given is suitable for the preparation of a solution for dippi,j 
sheep where any danger of an e>cess of lime must be avoided. If comnien 
cial hydrated (not air-slaked) lime is used the amount should be increased 
nearly one-third , say to 10.5 pounds. For dipping cattle the formula may 
be used on the basis of available calcium oxide if the analysis of the lime is 
known ; if this not known the lime may safely be raised to 8. 5 pounds, cones- 
pondingtogz-Spercent available calcium oxide, possibly even to 9 jwutds. 
The manipulation of the materials in the actual process of preparation hs 
been described in a recent publication from the Bureau of .\nimal Indusi.ry 
(IMES, Mariok, Sheep Scab. U. S. Dept Agr. Farmers' Bull. 713, 36 pp, 
Washington, 1916). 

The finished solution, drawn off from the sediment, should theoieti 
cally contain 18 per cent (grams per 100 cc.) of sulphide sulphur, bp 
will probably contain somewhat less. It is, therefore, suitable for dippiiij 
sheep at a dilution of i volume of concentrate to 9 or 10 volumes of watsi 
and for cattle at a dilution of i volume of concentrate to 7 or S volume 
of water. But in any case, sinc-c baths lose strength during dippin,i;, it i 
very desirable to keep them at all times under control by means of a "£el 
test" (Chapiv, Robert M. A Field Test for Lime-Sulphur Dipping Batb 
U. S. Dept. Agr. Bull. 163, 7 pp. Washington, 1915), 

The particular advantages of the above formula are, firstly that it cte 
ly approaches the theoretical ratio, making allowance for impurities 
secondly it is as concentrated aproductascan be prepared without conve: 
sion of thiosulphate to sulphite; and thirdly, the figures are easily remen 
bered and readily converted into the quantities of ingredients necessary t 
prepare a batch of any desired size. 

In deducing a formhla for the preparation of highly concentrated pn 
prietary solutions it is evident that the manufacturer must make a few tes 
with plenty of sulphur in order to establish the conditions which will un 
formly yield the product he desires, analysis of which will then show hi 
by how much he may safely reduce the sulphur to allow for the fonuatii 
of sulphite, 

542 - The Toxicity of Carotin. — Wells, GideosH. am! HedenbdRG.O. F. (Dcuartmciu 

Pathology of tho'fnivcrsity of Chicago), in The Joiinialof Bioloeictil Chcm(r.lry,\y'l\S\ 

Ko. I, pp. 213-116. JBalliraore, M( 1 ., iqi6. 

In the course of an investigation of the efiects of the bleacliiiK 
flour by chlorine gas, it became necessary to ascertain the possible toxici 
of the pure pigment matter — carotin (i) — both bleached and unbleacbe 

(i) Only 1 gm. of colour i® coutaineil in looo kg. of flour. 
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I'hepurified pigment, cMoiinated or not, was dissolved in olive oil, sterilized 
I, id injected in guinea pigs intraperitoneally and intradermically. Such 
jfge amounts as 0.2 gm. given intraperitoneally or 20 gm. injected intra- 
^ermically had no effect or caused only a local oedema and inflammation. 
3iit no necrosis. Therefore it may be safely concluded that even in relatively 
seiy largf carotin, whether in its natural state or saturated with chlo- 
jidj. is almost entirely devoid of toxicity. 

The studies of Pamer and Eckees {Journal of Biolosical Chemistry. 
ftl. XVII, p, 191, 1914) indicate that carotin is almost universally distri- 
Ijjted throughout all animal bodies, coming chiefly, if not solely, from the 
(ood. The experiments of the authors seem to be sufficient to warrant the 
assumption that any such quantities as can ever accumulate in the tissues 
lave no harmful effects. 

- Studies In Blackleg (Symptomatic Anthrax) Immunization with Special 

Reference to Blackleg Filtrate. —ElCHHOB.v,.t. , in Journol of the American Veterinary 
Asfiociation, Voi. I<ir. No. 6, pp. 651-669. Ithaca, N. Y., February, 1918. 

Up to the present the most common method of vaccination for im- 
munization against blackleg (symptomatic anthrax) consisted in the injec- 
tion of attenuated virus prepared in cither pellet or powder form. 

With this method direct losses from vaccination are known to occur from 
time to time and insufficient protection following vaccination is also of too 
common occurrence. 

The first investigation on attempts to utihse filtrates of bacterial 
gron-ths of blackleg cultures for immunization purposes are recorded by 
■OIH. Japanese investigators have continued the work along the lines de- 
■eloped by Foth and, according to Prof. Nitta of the Tokio University, the 
iltiatcs obtained appear to aflfotd uniform protection, entirely avoiding 
osses from vaccination. 

The experimental work reported in this paper dealing withthe prepara- 
iou, standardization and immunizing properties of blackleg filtrate, fully 
■iibstantiated these claims, with the following results ; — 

1) Blackleg filtrate is an effective immunizing agent against blackleg. 

2) Blackleg filtrate confers an active immunity which protects cattle 
s^ainst the disease for as long a period of time as the germ-free extracts 
(agressins) prepared from the juice of the tissues from affected cattle. 

3} Since it does not contain the blackleg germ in any form it cannot 
produce the disease, therefore losse.s incidental to vaccination with the pow- 
ler or pellet form are entirely avoided. 

4) Blackleg filtrate may be prepared in a concentrated form and, 
"iien suitably preserved, will retain its potency for an almost indefinite 
period of time, 

5) It is essential to subject the blackleg filtrate to the various tests 
■w sterility, both during the filtration and filhng processes in order to guard 
’"ainst any possible contamination. 
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ANATOMY AND THYSIOIiOGY : GENERALITIES 


5^ - On the Possibility ol the Passage ol l^jianosomes into Wlk (i). - LANn 

A., in the Atti delta Reale Accademia del Lin^, Series V, Rendiconti, Vol. 

1st. Half-Year, pp. 62-67. i Diagram. Rome, January 6, 1918. 

The author wished to ascertain ; — i) if young animals left at the udd 
would be infected ; 2) if it is possible to ascertain the presence of trypaj*' 
somes by the direct examination of the milk ; 3) if the milk, on inoculaK ° 
into the peritoneum, could infect rats and mice. ' 

The results have shown that i) Trypanosoma Brucei, T. Evansi f 
Lanfrancki, can pass into the milk of rats ; 2) Trypanosma Evansi and 7 
Lanfranchi can pass into the milk of guinea-pigs ; 3) Trypanosoma Lanjrantk, 
ean pass into the milk of mares ; 4) the Lanfranchi virus can transmit th 
infection to new-born guinea-pigs through suckling. 

The almost universally-recognised fact that trypanosomes in genera] 
do not pass from the mother to the foetus, has again been confirmed. 

34S - The Basal Catabolism ol Cattle anl Other Species. —.uumBT, henxy Ftiaiiss 
Fries, J. Acoost and Hraman, Winfred Waite, in Pmeeiing ot ike Na/imel AauUm 
0/ Sciences, Vol. IV, No. i, pp. 1-4 B'bliography of 12 Pnblieations. Washington, D. c 
January 15, 1918. ' 

The basal catabolism of herbivora and especially of ruminants, unlfc 
that of man or carnivora, cannot well be measured in the fasting state on 
account of the relatively large amount of feed always present in the ali- 
mentary canal of the former species. It may, however, be determintd in- 
directly in the manner described by the authors by measuring the total 
metabolism upon two different amounts of the same ration and from these 
data computing the level to which the metabolism would be reduced were 
aU feed withdrawn. For example, a steer receiving two different amounts 
of the same mixed ration gave tte following results : — 



Dry matter eaten daily 

Daily beat productios 



I cnlaries 

Period 2 

9.146 

16.511 

Period I . 

4-463 

10.905 

Ditference 

4.683 


Heat increment per kilogram of dry matter - 


I-I97 


Evidently, out of the total metabolism of 10 905 calories in Period r 
1 197 X 4.463 = 5 342 calories may be regarded as the heat production 
caused by the 4.463 kg. of dry matter eaten, while the remainder, 5 .id- 
calories, is the basal catabolism. 

The writers' investigations upon the metabolism of cattle (2) afiord 


(1) See R., July 1916, No. 767. {Ed.) 

(2) Armsby and Fkim, U. S. Deparltncntof Agriculture, Bureau of Aiwmal Iniuslry, 

128, 1911. — Armsby, ibid., Bulletin 142, 1912. — Armsby and Fries, Journal of A;rici»l‘ 

tural Research, "WashxngtoTifVoi. HI, p. 435, 1915 ; Vol. X, p. 599, 1917 ; Vol. XI, i0>7- See-U'-' 
B. January, 1912, No. 149 ; December, 1912, No. 1646 ; June, 1915, No. 625. (Ed.). 
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for computing in the manner just iUustrated the basal catabolism of 
j, unfattened steers in twenty-seven experiments. In view of the very 
jjlang effect of standing in increasing the metabobsm of cattle the basal 
itjbolism per 24 hours has been computed separately from the observed 
jj of heat production during the intervals of lying and standing 
spectively, and also for 12 hours standing and 12 hours lying per day, 
^ed as representing average conditions. 

As was to be expected, the basal catabolism increased with the size of 
le animal but with very considerable fluctuations. The graphs of the 
suits indicate an equally close relation of the basal catabolism with the 
(ight and with the two-thirds power of the weight (computed body sur- 
icejand this conclusion is confirmed by a comparison of the coefficients of 
irrelation as follows ; — 



With live weight 

With Vi power of 
live weight 

asal catabolism, lying 24 hours . . 

0.8655 ^ 0.0326 

0.9032 — 0 0239 

asal catabolism, standing 12 bouts 

0.8733 j- 0.030S 

0^8710 T- 0.0313 

^catabolism, standing 34 hours 

. . . 0.8548 £ 0.0350 

a8250 0.0415 

Computing the basal catabolism per square metre of body surface as 

Btimated by Moulton’s formulae viz., 


For unfattened aniraals S = 0.1186 W ^ 


For Jatteneil 

ai.lnuls S — 0.158 \V 9 


; following results were obtained : 


Basal Catabolism oj Cattle per Square Meter of Body Surface. 


Lylog 34 hours Standing 12 bouri 

1 Standing 24 hours 

ID, calories 

964.0 1173.0 

1365.0 

ibaUe error of mean, calories i 
table enor of single result, 

r 24.0 £ 21.4 

- 25-7 

2lories 

i 124.8 •- 1 10.9 

± 133-6 

udard deviation, calories . . 

l8jl J- 17.0 164.5 i 15. 

1 198.0 — 18.2 

ficient of variability .... 

0.1920 O.I462 

O.I45I 


' positive correlation of the basal catabolism per square metre of body 
dace with the live weight was also found as follows 


Col'nciints of corTel-iOifti with live wei^h!. 

Basal catabolism per square metre 

tying 24 hours. 0-5373 — 0.0923 

Standing 12 hours . 0.3666 — 0.1L24 

Standing 24 hours 0.2403 — 0.1223 
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The results show the marked influence of standing upon the metatxj 
ism of cattle, the mean 24 hour basal catabolism lying, standing 12 
and standing 24 hours being in the proportion of 100 : 121 : 141, the jiSf 
ences largely exceeding the probable errors. Computing, from the resnl 
per square metre of surface, the basal catabolism for 12 hours' standit 
and 12 hours' lying gives as the maintenance requirement for a 1000 pom 
steer 5 918 +_ 560 calories. 

The results for the basal catabolism of man reported by Besedic 
Emmes, Roth and Smith, and by Means are very similar to those obtain 
by the authors upon cattle with the exception of a much lower variabilii 


Coefficients of Correlation 



1 With body weight | 

W'ith body siiriact 

Total basal catab-ilism: 

g8 men 

75 women- . 

i 

; 0.7263 2: 0-0320 
0.7759 •+■ 0.0310 

0*7747 .f: 02:: 
0.7447 0 .u 3 .i- 

Daily Basal Catabolism 0} Men and Women per Square 

Metre 0] Surjm 


' Men 

Women 

Mean calories • 

Probable error of mean, calories 

Probable error of single results, calories . 

Stancard deviation, calories 

Coefficient of variability 

S30.0 
! ± 4-3 

± 48-3 

62.7 -h 3*0 
0.0755 

768,0 
* 1 4*9 

■f 42 -S 

63.5 :: 3.1 
0.082; 


Correcting for the error shown by D, and E. F. Du BoiS to be incidi 
to the use of the Meeh formula, the means for men and women are as 1 
lows — 

Corrected Daily Basal Catabolism oj Men and Women per Square Mde 
0] Body Surjace. 


Means, calories 

Probable error ot raea)i . . . 
Probable error of single result 


935-0 
- .4.8 
: 47-5 


.SiSChO ^ 

:: 5-S' 


Including the data obtained by Meissl, Strohmek & LorEnz, T.r> 
Fingerling, Kohler & Reinhardt for swine and by Zuntz and H.W 
MANN for the horse, the following comparison of species may be raa 
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Daily Basal calabolkm per Square Meter oj Body Surface. 


jlen {complete muscular rest) 935 5 

Women {complete muscular rest) 886 ^ 6 

CatUe (lying) 964-24 

Hogs (lying) 107S ± ? 

Horse (standing nuielly) 948 ± ? 


Considering the nature of the results they show a rather striking degree 
iformity and tend to confirm the conclusions of E. VoiT that the basal 
(abolisin of different species of animals is substantially proportional to 
eit body surface. It may be Surmised that the exceptional result with 
le hog is due to the imperfect data available for computing the body sur- 
of this species. 

( - Adenine and Guanine in Cow’s Milk. - voecilin, Cake and shekutn, emu p. (Di- 

* fljoiiof Pharmacology, Hygienic laboratory, Washington), in Tfe/onrnui 0/ Bvih^ical 
Cllflpn.dry, Vol. XXXIir, No. i, p)) i4.5-iW, Bililiographyol 3 Publications. Baltimore, 
jlci., January, iyi8. 

Ill the course of some work on the isolation of the aiitineuritic sub- 
snee present in cow's milk, the authors incidentally discovered that this 
lod contains fair amounts of adenine and guanine. One litre of milk contains 
(least 5 ingni. of adenine and about 10 mgm. of guanine. These values may 
e considered as minimu'm values, as the method of isolation of these amino- 
iirines is by no means quantitive. The question as to whether the purines 
juiid in milk are derived from the blood purines or whether they are 
pimed from the breaking down of the nucleic acid in the mammary gland 

still left open. . 

The finding of the writers is of interest in connection with the biochem- 
ry of milk for the following reasons ; i) milk i» usually considered to 
practically purine-free and has been widely used in metabolism ex- 
riments as a purine-free diet ; 2) milk was used as a diet in experiments to 
(ermine whether or not the animal body can synthetize purines and nucleic 
id from purine-free food ; 3) under certain conditions the mammary 
mds may act as an excretory organ for metabolism products, drugs, and 
'isons. 


I - The Nature of the Dietary Dellciencies of the Oat Kernel. - McCollum, e ' , 
N. amt pnz, W. (laboratory ol .Vgrioillucal Chemistry ol the UmvetsUy of 
Ulsconsiu, M.idisoa), in Thi Journal oi Biological Chcmidry. Vol. XXIX, -No. =, jp. 3 H- 
55.1 -f f) Diagrams. Baltimore. Md., March, igrT- 

In this paper the writers present data showing the supplement- 
y relations between the oat kernel and isolated food factors, lire 
periments were made with rats. The results may be briefly summarized 


Theoat kernel seems tocontain proteins of a poorer quality than either 
le maize or wheat kernel, q per cent of oat proteins serve, when all the 
ier dietary factors are properly adjusted, to induce a small amoirnt of 
owlli at the beginning of the experiment, but ces.sation of growth always 
Hows after about a month and thereafter the animals remain stationary in 


fight, or decline. 
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Casein does not appear to supplement the proteins of the oat kernd 
a very satisfactory manner. The addition of lo per cent of casein to°n 
cent of oat proteins, the other dietary factors being properly adjusted / 
not induce growth at the maximum rate as do similar combinations ol c J 
with wheat proteins or with maize proteins. Combinations of gelatin 
oat proteins in about equal proportions have uniformly proved vast! 
superior to the similar casein and oat protein combinations. 

The unidentified dietary factor, fat-soluble A, is present in verysm, 
amount in the oat kernel. It is not possible to supplement the oat kem 
with inorganic salts and purified protein so as to induce growth beyond tl 
3rd month. The inclusion of butter fat or some other substance whi 
supplies the unknown A prevents failure at this point, just as ;t does 
experiments where the ration consists of purified protein salts, caA 
hydrate, and an extract which furnishes the dietary factor B, 

The whole oat kernel, with the hulls removed in the laboratory by coan 
grinding and fanning, will not induce any growth in young rats. A mi.'ttj 
of hulled oats or rolled oats with 5 per cent of butter fat induces very slo 
increase in body weight for at least 125 days. 

The oat kernel, like unpolished rice, wheat, wheat germ, maize kei» 
alfalfa leaves, cabbage, and clover leaves, contains a liberal supply of t 
water-soluble B, the preparations of which induce relief from polyneurit 
The authors found this dietary factor in abundance in all the natural foo 
stuffs in a fresh condition, so far as they employed them in expa 
mental work. 

The addition of any single dietary component as protein, inorgani 
salts, or fat-soluble A does not supplement the oat kernel so as induce a; 
preciable growth, 

The addition of two dietary factors to the oat kernel serves to indue 
good growth during the first 60 days when one of the additions is a suitaW 
salt mixture. Without modifying the inorganic content of the rationwhe 
this is derived solely from the oat kernel, the authors have not seen rats mat 
any marked increase in body weight. When the oat kernel is fed snppli 
mented by but two dietary factors there is alw ays early failure with lossi 
weight and death following the brief period of growth. 

Failure has, in the writers’ experience, supervened earlier than uh 
wheat or maize is fed with the addition of two purified food additions, Tl 
oat kernel, like the wheat kernel, appears to cause injury to the aninialsivht 
their diet is of such a character as to lower their vitality. It is not necc 
sary to assume the presence of something toxic in the oat kernel to aci'OUi 
for the injury which results from the presence of a high content of ca 
in a monotonon.s food mixture taken over a considerable period, Oatspr 
duce faeces of a pasty character which makes their elimination difficiilf, at 
in all probability tend to debilitate the animal, 

'Ihis explanation becomes the more plausible when we consider t| 
miurked improvement of rats whose rations were identical except thatti 
proteins of the oats were in one ca.se supplemented by 10 per cent of case 
and in the other by q per cent of gelatin, 'i'here can be no doubt that gel 

[ 5 «] 
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tnishes an amino-acid mixture which makes good the deficiencies of 
‘ t proteins in a much greater degree than does casein. The improved 
^logical condition of the animals which results from the superior quali- 
tlreir protein mixture in the former case may render them capable of 
offling the difificulty of elimination of faeces. If this is the real explana- 
lie stunting observed with the oat-casein combinations may be due 
c absorption of the products of putrefaction from the intestine. 

,Vhen the oat kernel is supplemented with casein, a suitable salt mix- 
ijd butter fat, growth may proceed to the normal adult size at the nor- 
■jte in some animals, but, in general, growth is slower than the normal 
The authors have been able to secure reproduction with these ra- 
in but a single instance, and the young survived but i day. 

Feeding Experiments on the Substitution ol Protein by Dehnite Mixtures ol Iso- 
{jd AniiDO* Acids. — Mitchell, H. H. (Department of Auimal Husbandry, University 
Illinois, Urbana), in The Journal of Biological Chemistry, Vol. XXVI, No. i, pp. 231* 

2 Tables 5 Diagr. Baltimore, M< 1 . August, 1916. 

The writer summarizes as follows the chief results of his researches : 
Experiments are reported in this paper in which mice have been kept 
for 70 to 98 days by feeding alternately : — i) rations containing 4 to 6 
snt of various mixtures of isolated amino-acids, 6 to 4 per cent sucrose, 

It cent starch, 28 per cent protein-free milk {prepared either according 
e procedure of Osborne and Mfndel or to a modification of this pro- 
re described in the text), 10 per cent lard, and 18 percent butter fat, 
i) a ration containing ro per cent sucrose, with other constituents in 
ame proportion as in the first mentioned rations. In many of these 
riments periods of 15 to 35 days’ duration have been observed in 
hthe mice practically maintained their weight. 

The alternate feeding of an amino-acid ration and a non-nitrogenous 
n (except for the nitrogen present in the protein-free milk) induced 
to total consumption of food than feeding with an amino-acid ration 
!, and in all other respects led to more successful results. However, 
probable that in no case was the amino-acid intake sufficiently large to 
le a fair test of its adequacy. 

.traino-acid rations cont.dning 110 added tyrosine, or no added tyrosine 
phcnvlalanine, did not give appreciably different results from rations 
aining these amino-acids. However, if tryptoplmne was absent 
! an amino-acid ration, the period of survival of mice fed this ration 
:nate!y with the non-nitrogenous ration was noticeably shorter than 
periods of survival of mice kept on rations containing added tryp- 
lane. 

Mice could be kept for much longer periods of time on rations contain- 
nixtures of amiiio-acids, including tryptophane, fed alternately with the 
■nitrogenous basal ration, than when fed the basal ration alone. Fur- 
more,' this difference in survival cannot be accounted for by a difference 
nergy intake. This fact has been interpreted as meaning that at least 
e of the amino-acids have specific functions in metabolism aside from 
1 of serving simply as material for the synthesis of body protein. Other 

[s.r-sts] 
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evidence from the literature is cited in support of this view, which is sm 
stantially the same as that recently and tentatively put forward by Osboss 
and Mendel {Journal of Biological Chemistry, Vol. XX, p. 377, i^j. 

549 - Fat Assimilation. — Biook, W. R. (Libotatories of Biological Chemistn- „( the j, 
van! Medical School, Boston), in Tkt Journal of Biolosical Chcmktry, Vol. XXlv, h', 
pp. 4.47-460. Baltimore, Md., 1916. 

The author has made determinationsof total fat, lecithin (phosphatide 
and cholesterol in whole blood and plasma (and by calculation in the cm 
puscles) during a series of fat absorption experiments, carried on with dog 
with results which are believed to justify the conclmsions : i) that the blo( 
corpuscles take up the fat from the plasma and trasform it into lecithin 

2) that most if not all of the absorbed fat is so transformed ; and therefoi 

3) lecithin is an intermediate step in the metabolism of the fats. 

550 - The ” Optimum Age ” for Fattening Oil Irish Bullocks. — wnsos, j . in tie /„ 

mil of the Dcjartmenl of AsricuUure and Technual Instrudion for Ireland, Vol XVII 
N'o. I, PP- 3-6. Dublin, 1918. 

The majority of Irish calves are born in spring. For the first coop 
of weeks they are fed upon whole milk, and then upon meals and separaii 
milk for the rest of the summer. They are then " stored ” till they are fro 
18 to 42 months old, but, in the majority of cases till they are 30 months oli 
During the first winter of storing they are fed hay, a couple of stones of 100 
or a couple of pound.s of cake, and pasture. During the second winter th 
depend chiefly on pasture, with some hay or straw, and, in some cases, 
few roots. Only pasture is given the third winter though, in very scve 
weather, a little hay or straw is added. Under these conditions growth 
slow and in autumn the bullocks usually require a month’s picparato 
feeding before being put upon a fattening ration. Their approxima 
average weight and their selling value (i) per head at different ages are: 
birth 70 lb. £2.55. : at 6 months, 3 cwts, £4 15s. ; at 12 months, 4 or 
£6.ios. ; at 24 months, yV, cwt., fiii.ios. ; at 36 months, lo ov 
£15,105. ; at 42 months, n % cwt., ity.ios. Therefore the selling vat 
per pound live-weight of the dropped calf falls from y.yd. to 3.4^. a pom 
in about 6 months ; after this the variation is slight. If the weight of l 
new born calf is reckoned at 70 lb. and the drop in value at 4 jy. 
pound, the total loss is 26s. 3i.; a toss which must be wiped out before ai 
profit can be realised. During the rearing period the calf gains about i 'f 
a day. which, with a selling value of 3.4<i. a pound, is roughly equiv 
lent to a daily increase of ^d. in money value. If it can be reared at 3ii, 
day the loss of 26s. 31!. will be discounted in about 5 months. The nm 
cannot, therefore, sell a calf profitably till it is 6 months old unless he gf 
more than 3.41!. a pound for it. 

A medium sized fattening bnllock puts on about 2 lb. a day, at a « 
of about iid. {>. (..syjjd.apound), and is sold at 41!. a pound. Thelossofi 
a pound is, however, only apparent, being compensated for by the rise 


(i) All prices in this paper arc avemge pre-war prices. 
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Finishedi 
i ; of Pro- 
live I duction 

CWt. d. 


Cost of Store Bullock at 12 months £6.10.0 ^ 

months i Young Pasture and Clover aftermaths 2. 0.0 

I Cake,alb. a d 8 yforonemontlisaiid 5 lb,forthree «530 lb. . i. 4.0 : 

' Attendance for six months 0. 10.0 ; 

!ias> I Risk at o. 4,9 ; 

lawl ' Interest on Capital at 5 % o. 4.0 j 


I 10.12,9 

Cost of Store at iS months 9. 10. 0 

ujatJis ( Hay, ^ lb. a day for four months « 60 stone I 0. 16. 10 , 

Id to \ Straw, 3 lb. a day - 3a stone I o. 5. 9 

jLoatis ; Roots, 56 lb. a day - 3 tons ; 1. 10. 0 

old \ Cake and Grain, averaging 4^1^. “4cwt I 1.13.0 

inter i Attcndanec for four months : 0. 7,6 

wed) f Risk at 1 H % I O' 3-0 , 

\ Interest on Capital _ o- 4 -o 

I ! 14. 10, 1 

I,es8 Manure . . . ! 0. 12.0 

13. 18. 1 

Cost of Store at si months ! n. s-o 

sstthsl Hay, 7lt. a day for 90 days : 0.12.6 ; 

Idto \ Straw, sHlb, a day ; <>• 5 -o 

Bontlis 1 Roots, 70 lb. *• 56 CWt i. 8.0 

old j Cake and Grain, 41 lb. “ 3 ^ CWt i. 1.2 

filter I Attendance 0. 6. 6 

iraed) f Risk at I y* % ' o- 2-0 

I Interest on Caoltal • <>• ?>v 


X 5 . 3 - 10 : 

tess lunate . . . 0. 9 ° 

14 - 14 - *0 

j Cost of Store at 24 months ii.io.o ; 

I Pasture 2. 5.0 ; 

^ , Cake and Corn, 4 lb. a day for three months - 3 cwt. . . i- i- 3 

I Attendance for six months 0. 7. 6 

f Risk at I % , ® 

I Interest oc Capital . 

. 13.12.8 

ij Cost of store at 30 months , M- 5 -o . 

I Huy, 7 lb. a day for four months - 60 stone 0. id. 20 

' Straw, 73 b. a day => 60 stone ,• • • ;, :_x' ' 

' cakeandGrain, averaging 4lb.adayfor 3 montlis= 3 % cwt. : 1. r-a 

1 Roots. 84 lb. a day - 90 cwt : *• 5 -o 

) I Risk H 

Interest on Capital *... ; 


I Pasture ‘ ‘ 1 

, Cake and Corn, 4. lb. a day for three months = 3 V* • • • ! ? 

i Attendance for six months “• 

Interest on Capital . ' — L — 

' 20. o. 8 

Cost of Store at 42 months 


^ [ Hay, 7 lb. a day . . - 
I Straw, 7 1 b. a day . - 
^ ' Cake and Corn, 4 lb. a 


' Cake and Corn, 4 lb, a day for three months - 3 H • 
Roots, 112 lb. a day - 6 Ions 
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value of every pound of the original lean animal from 3.3d. to 41!,, butt]- 
size animal realises no profit. 

From the time tlip rearer can afford to sell it till the thne the fatfej, 
buys it, the Irish bullock is stored, the period of storing lasting from i to 
years. Since the main function of a store bullock is to convert the mote 1 
less unmarketable products of the farm into something which can go | 
market on its own feet, the owner will naturally prefer an animal suited 1 
the fodder produced on the farm and not too advanced in growth, its 4 
being of secondary importance. There is, however, an age at which tl 
bullock can be put up to be fattened to the best advantage ; this age 
when the difference between the total gain producd by improving the uniji 
tened weight and the outlay upon fattening foodstuffs is at its masmni 
This can be determined by estimating the cost of producing a pound of h,, 
with bullocks of different ages. The appended table shows the estimate 
pre-war costs of producing beef at different ages (page 591). 

As grass in Ireland is cheaper than winterfoods, the grass fattened bu 
lock costs less to produce. It is seen,' however, that, in both cases, the pn 
ducer's profits begin to decline if the bullock is not fattened oft while it 
about 2 years old or under. A bullock stored till it is 3 Vj years old makesi 
profit, and if such an animal is sold to be fattened, it is clear that if the fa 
tener makes a profit on it the seller makes a corresponding loss. 

jji - Breeding Hens for Egg Production (d. — Munrar,!,., MVx Journal tifiitiiifi 
imnt of Agriculture and Technical Instruction for Ireland, Vol. XVIlI,No. i,pp.33- 
Dublin, 1918. 

The paper under review gives the results of the 5th Irish Laying Cot 
petition held, as in previous years, at the Munster Institute, Cork, and tl 
coiiclusion.s deducted from them. 

The competing breeds included 17 pens of White Wyandottes, 6 1 
Rhode Island Reds, 5 of White Leghorns, and one each of Black Minoici 
Red Sussex, and Buff Orpingtons. There were, in addition, 4 non-compe' 
ing pens. Each pen contained 6 pullets. 

The dearth of eggs in Ireland in October and November is due to lal 
hatching, heavy breeds hatched in May being useless for winter egg produ 
tion. The tests showed that -with very good laying strains, as, for exampl 
certain families of white Leghorns, late hatching is fairly successful if tl 
feeding and general management during the growing stage are good. Tb 
eggs of early hatched pullets are, however, of better size than those 0 
late hatched” ones, an important factor when dealing with breeds having 
tendency to lay small eggs. Until recently little attention was given t 
the size of the eggs, though failure to give good sized produce is so senou 
a fault that it discounts any other merit a strain may have. Good size an 
large production can be successfully combined but good stock must be iiset 
all hens laying second-grade eggs being rigorously excluded. From tl 
results of these tests it seems that when a pullet has laid a large percenta? 
of small eggs in her first year, but gives good-size eggs about August < 


(i) For Report of the ytd competition sf.e R. May, igi6, No. 542. {Ed.) 
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0 first season (r. e., at the beginning of her autumn laying cycle), her fe- 
,ale progeny are liable to do the same. It is, therefore, wiser not to use 
jci a hen for breddiiig, even though her pullet record he far above the aven- 
ge anfl her eggs in the second year j oz. or over. To obtain the best re- 
mits accurate breeding records and careful selection are essential. .So- 
jlled ‘ line breeding cannot lie contiiined succe.s6fully over a number of 
ears unless the parentage of every bird in the breeding jreiis is known. 

Tuo much care cannot be taken in the choice or a cockerel to mate ivitli 
iVcTS, and special consideration should be given not only to the number, but 
l?o to the size ot the ggg.s laid by his dam. The high price paid for such a 
j,d vvill be amply repaid by the results obtained. 

The increase in broodiness in some strains has not yet been definitely 
splained. 1 n some cases when a non-broody pullet is mated with a cockerel 
toitiaiion-broodyhen.allthe progeny will be broody. The most siis- 
ictor)' explanation is that given by Mr. Osc.vit Sm.vrt, who suggests that 
iioodine.ss is due to the prca-nce of two factors, A and B. A pullet inherit- 
[gtlie factors AA or BR will not go btrxidy, but if a bird inheriting AA is 
mssed with one inheriting BB all tlie progeny w ill be broody at some time 
It other. All that can be advised at present is that a cockerel which has in- 
lodiiced broodinesK should not be used again with tire same hens. 

The food given during the ireriod of the tests included, in decrcasiiig 
(der of the amounts given : - oats, bran ,'tiid pollard, potatoes, maize meal, 
tat, fish meal, dried grains, gluten meal, dried yeast, small quantifies of 
Itr mash and. concentrates, and greenstult. Keducing the potatoes to 
lieirgrainor meal equivalent, 4 lb. of potatoes equal I lb. of grain or meal, 
iviiig a total of 180 cwt. for the zio birds, thus 4.31 lbs. of meal were 
fiired to produce 1 lb. of eggs. As a large jK'icentage of this meal was iin- 
for human consmiiption it sh.ewcd the hen to be very profitable tor the 
iversioii of such food into a rich and easily digested human food. The 
eiiso of jrotatoos was perfectly satisfactory when balanced by a highly 
occiitfated food, sneh as fish meal. When, as at present, prices are high, 
ifai better policy to feed a few birds liberally than to keep a large num- 
roii little more than a maintenance ration, for, assncli birds are very poor 
t.able and useless for egg production, the result is sure to be a loss. 

The winning pen (White Wyaiidotfcs) laid i 339 eggs, or an average of 
J 2 per hen ; the maximum number laid by one hen was 351. The fol- 
rieg table gives the general results of the comiretitinn compared with those 
biaeil in previous veers. 
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552 - The Behaviour of Chickens Fed Rations Restricted to : — I) Cereal Gtaim 

1 1) Wheat or Maize Kernel. — i. hari, e. ii. Halpin, j , g. ami McCollcm, v , i, n 

Journalof Bioloi^icalChemisliy, Vol. XXIX, No. I, pp. .S7‘C7 t- 2 Tables + i Plate. 

more, Fehman’, 1917. —II Hart.E. B., Halpin, ]. aiid Strunboce, ]i ^ ,j. 

Vol. XXXI. No. 2, pp. .115-420 -I- I Plate, August njiy. 

Wheat is generally considered to have a higher food value than othi 
cereals. The numerous ^experiments carried out on mammals by t] 
authors since 1911 tend to prove the opposite and show almost beyof 
doubt that wheat contains a slightly toxic material. Moveover, wheat pi 
teins are of inferior quality, and may partly account for the maluutiitk 
observed by the authors when wheat was fed in excessive quantities. Ti 
fact that maize kernel proteins are equally inferior for growth but are j 
otherwise unsuitable for normal nutrition points to the great probabilit; 
that the lower food value of the wheat kernel is due to one or more tosii 
substances. The authors, therefore, undertook experiments with chicken 
to determine : — a] their resistance to an exclusive or restricted diet 
b) their food requirements. 

I. — Feeding exiicrimeuts carried out with strong Rhode Island h 
hens weighing from 3 to 4 lb., fed exclusively on cereals and their dtriv; 
tives during 7 to 12 mouths, showed that chickens started at half ther.oi 
mal weight can grow slowly, maintain themselves, and produce feitil 
eggs on rations limited to i) maize meal-fgluten feed-j-calciiim caibci 
ate, or 2) wheat meal + wheat gluten ■{- calcium carbonate. 

These results are in marked contrast to those obtained by the autk 
with swine and rats, in which these rations led to loss of. weight, cess 
tion of oestrum, and, with wheat, to a condition resembling polyneuiiti 

The mineral requirement, and probably also that of other norm, 
nutritive factors, is not the same for chickens as for mammals. Moreove 
the fowl's capacity to tolerate without fatal results or a modification pi die 
the toxic substance contained in wheat, shows its metabolism to difl' 
from that of swine or rats. 

When half-grown chickens were used in the experiments no iiiiporta: 
improvement was obtained in the rate of growth or egg-laying capaci 
by supplementing the grain with salts, casein, butter fat, or a mixtiuc 
the three, as compared with the results obtained with grain + .grain 1 r 
tein concentrate -f calcium carbonate. The protein content in all cas 
was about 12 %. The eggs produced on all these rations though feiti 
were few. 

.This result, wliich disagrees with the Ixst practical results in win 
animal protein concentrates have proved of great value as supplenittils 
a ration of cereal grains for egg production, suggests that eith.tr the biS'; 
plane of protein intake (20-25 %) obtained in practice by tl'.e use of t 
animal protein concentrates (meat scraps, milk, etc.) would account forti 
difference, or else these concentrates contain certain factors necessary tc 
large egg production which are not found in the cereal grains or ease 

II. — The previous experiments were extended to younger cliieb 
-weighing from 2 to 3 lb., with the following results ; — 
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Cbickens started below half their normal weight can grow slowly and 
lintain themselves on rations restricted to maize meal, gluten feed, and 
Icium carbonate. A ration restricted to wheat grain, wheat gluten and 
Iciiiiu carbonate causes death in 3 months. These results agree with 
,se obtained for mammals, especially with regard to the action of wheat 
lia. 

When compared with the results given above, these show a dificr- 
ice in the behaviour of more mature and younger chickens. The former 
grate wheat, but the latter, like adult or ymng mammals, succumb to a 
■t containing excessive wheat. There is also a difference in the mineral 
juirements of growing chickens and growing mammals. 

Modifying the wheat grain by the addition of a complex salt mixture, 
by this mixture and another change, such as substituting casein for part 
the wheat protein, does not improve the dietary proiieities of wheat for 
ling chickens. Only when butter is added and the salt mixture and 
an substituted for part of the wheat protein are tolerance and good 
altli obtained. 

These results do not imply that wheat or its derivatives cannot be fed 
growing chickens or mammals, hut only show their dietary limitations 
til another species. They also prove that wheat cannot he successfully 
:d as an exclusive diet for young chickens without the introduction of 
ler dietary factors, and show what these factors arc, 

I -Studies on the Physiology o( Reproduction in the Domestic Fowl. — Pr-Aiu,, 

R-ilrTiiOND (Miiiie .AgricuUurnl R.\'fK;rijiicnt Oroii"), in Tlu- Jounuil ul Hiolo^kal 

Cfimts/ry, Vtil, XXIV, No. 2,pp. 123-135. Baliinit.rc, Me].. rci6. 

Ill the preceding paper in this series (t) the author has shown that the 
jectioii of the substance or extract of the anterior lobe of the pituitary 
dy into the peritoneal cavity of the domestic fowl failed entirely to 
tivate the completely resting ovary. These neg.ative results seemed to 
ike attempts at administration per os worth while. The results may be 
mnarized as follows : - - 

Feeding the desiccated substance of the anterior lolrt- of the pituitary 
(ly of c.attle to hems in laying condition but at a time of year w hen the rate 
k'liudity is declining, does not stimulate the ovary to an increased rate 
production. 

Feeding the same substance to growing pullets does not bring about 
y earlier activation of the ovary than occurs in normal control pullets 
t led this substance, 

The anterior lobe of the ijituitary body from cattle when fed to growing 
lis is accompanied by a distinct ret.ardation in growth in body weight, 
is confinns for the chick the results which have been obtained with this 
Sitaiice by other investigators (Ct’SiiiNT., S.vxitRr. .kcuRicii) iii mammals. 

The feeding of the decsiccated substance of corpus luteum brings about 
etardation of growth about twice as great in amount as that following 
'Jitary feeding. 
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Neither pituitary substance (anterior lobe) nor corpus luteum substa^, 
when fed to laying pullets, causes any retardation in the attainment 
sexual maturity as indicated by the laying of eggs. The birds so fed ^ 
to lay eggs at the same age, but at a smaller body weight than the norm 
controls. 


FARM ENGINEERING. 

554 -State Motorculture in England and Scotland. — 1. Mark Lam- Exptrss a 
J ournal, Yol. CXIX, Xo. 4505, p. S8. I,"iulon. Jiiun;iry 28, 191S. — II. i l;c 
Journal ot A'Arii'uilmo, VoL I, Xo 1 . pp. 61-62. Edinburgh, Jaimarj', 

I. The President of the Board of Agriculture has stated that the ate 
ploughed by Government tractors from the middle of August to Januiir 
12, 1918, was 231 000 acres. On the latter date there were i 813 traotm 
working. 

II. — The Food Production Department of the Board of .Igricultiii 
and Fisheries acquired a large number of tractors, one seventh of which wei 
allotted to the Scottish Board. This quantity, however, was not reqniiH 
and only 115 new tractors were added to the previous year's total. Tit: 
were of the following tyiies: — Titan, Overtime, British Universal. Jlolim 
Wallis, Cub Junior, and Burford-Cleveland. 

Considerable difficulty was exixricnced in providing ploughs for tlit; 
tractors to suit Scottish conditions. The ploughs brought by the Scotti 
Board were mostly made by Messrs. Spxlar & Sox (Scotland) and Oun 
(United States). One Saxdkrson & Miu, plough and one C .\SE plough wt; 
bought. 

Grubbers, cultivators and harrows will also be jrrovided for use »ii 
the tractors. 

555 “ Agricultural Machinery in Italy. — .m.p;'.. v., in l.ln-iuritui. Vni, x.x.xu,*, 
pp. Qfj'ioo, 4 rig«. .Milan, February :8, 191^. 

Of late years great progress lias been made in Italy in the constnictK 
of agricultural machinery. 

The writer first describes a turnwrest plough, with an all-metal frair 
for hill work, and built entirely in Italy. Its sale price is i % francs p 
kg. (instead of 14 a franc — the pre-war price). Eargc numbers of a ploiij 
with the mouldboard carried 011 front wheels, somewhat like the Bc-lgi: 
plough, are being constructed. Two models can now be delivered, 0: 
working at 16, the other at 12 in. deep. They were tested with a draw-b 
pull of 60 kg. per sq. millimetre. 

The writer also mentions the construction of a seed drill of the .\nienci 
type and of a chop-cutter, bctli machines much in demand in Italy, b 
types of chojxnitter arc made in Italy ; — one with a 12 in. delivery, w 
round gear wneelr,, giving 5 different lengths of cut, and with a chain lb 
delivers the ferage automatically to the knives ; it weighs 175 kg 1 1 
other tyjR? is simpler, but without an automatic feed. The kiiive? a 
also of Italian make. 
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■5 - Energy Re(!uired in Cnltivation. ~ rin’gflmann, max, in the j.-mrtm i' i ■■neuimo 

' j,rWt/i‘^.YearLXXXIT, Vnl. XXXr.Nn. .!,pp. -i Chart'; + Tables. Pari., I-Vbriiary 

’1, 10'^' 

\Vliile studying, in 1898, cultivation work in the very tertile soils be- 
iiiging to the upland silt resting on the tertiary clay of the Coupvray 

France, the author found that the preparation of the soil for Ircet after 
fteals required nearly 8 times more energy than is required in the same soils 
,r winter wheat after beet. 

The author calculates that the cultivation of i hectare requires, ac- 
ordingto the period in the rotation, from 7 to 55 million kilograninietres, 
,ljch have to be furnished by tlic tarin teams during a time which is al- 
(jj-5 limited (1). 

Flsewhere, on tertiary soils where the method of cultivation is differ- 
iit, the author found just over 8 million kilogranimc-trcs for the cultiva- 
i0j of I hectare to carry winter wheat after beet, and nearly 39 >4 mil- 
ioii kilogrammeters for beets after cereals ; the divergences from the figures 
jblained at Coupvray are mainly due to the machinery employed, as 
lull as to the depth of the ploughing and scarifying. 

Ploughing represents the greatest part of this total eNpeiiditure of 
liiergy the division of whicli among the different operations is siiomi in 
table 1. 

Tabi.H I. — Rcparlilwn of tk Tohil lixpcnJihrc if hiuny amonsit 
the Fan'nns Oheriiirm^ 
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Far a winter cereal after potatoes, the figures are very close to those fo 
winter wheat after beet. 

Table I shows that ploughing represent s, according to the case, S] 5- 
67, 80, and 81 % of the total energy required for the various preparjiijJ 
operations for these soils. In this way is found the cost of ploughi-g ; 
ooniparison with that of other operations. Starting from the fact, aste 
tallied on the farm under consideration, that in November a team of 3 
horses ploughed ,34 ares at 7 to 8 in. deep in a day of 9 hours' actual work tl 
author deduce, s the approximate area cultivated per day for the difftr,, 
operations and the number of actual hours of work required for ciiltivaiii 
I hectare, as shown in Table II. 


'I'ABr.E It. — Artk Worked j>er Day and Time Required per Acre. 
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The data of Table 11 are in agreement with current practice. 
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.-The Agricultural Tractor: Some Factors Governing the Design of a Small 

Tractor (i). — Chorlton, a. E. I,, in BnginceTim^, Vol. CV, No. 271+^ pp. 7-if,, Fig. 12, 
■fiiblcs London, Jamlary t, 

I'he problem of providing mechanical power in the most suitable and 
[icicnt fotni purposes of agriculture, is one of no inconsiderable diffi- 

iltv, the guiding factors being such variables as the size of the farm, the 
J.S of land, the nature of crop, road transportation and the financial ones 
fitst cost, annual charges, etc. Owing to lack of precise information the 
ithor has had to provide much of the essentia' data by actual experiments, 

If results of which arc of great value for all those interested in the agriciil- 
ual tractor. 

After having discussed and compared the advantages and disadvantages 
; j special power implement lor each purpose with those of a multi-purpose 
nhiiie, the author concludes that the financial consideration of the prob- 
B brings out the advantages of a multi -jmrpose machine, but without 
[crssarily excluding special machines. There will always be farms so 
rse or special conditions of such a nature as to allow of the purchase of 
aial machines. The 3 chief uses which, by their requirements, govern 
le design of the tractor ate : - a) Road work, which governs the riiinimum 
slf loading ; ’>) Taud work, which governs the maximum axle loading; 
Farmstead, which governs the minimum power required. 

Road Work. — The basic factors are adhesion and resistance. The 
dhfsion of the driving wheels on the road nnist be sufficient to utilise the 
wet developed by the engine in overcoming the tractive resistance of 
le load and the tractor combined. There exists a considerable .amount 
I data relating to tractive resistance, but for tractive adhesion on com- 
1011 roads, little can be found. For traction on rails recognised constants 
are been developed from abundant data. The standard figure of aliesioii 
ii}.25, i. e., one-quarter of tlie load on the driving axles can be used in 
hwbar pull. After a detailed consideration of adhesion and resistance 
h author gives the results of his test in 2 diagrams, wliich will be of 
feat use for tractor construction, ... 

Work on the land. — The pressure whichworked land will bear without 
tiurious effect on tlic crops, varies according to.the nature of the soil. 
Fi'oni the mechanical point of view thelimit of pressure is set by the neces- 
lity to prevent sinking into the ground an occurrence which is seldom due to 

isfcssive we'ght. What usually happens is that owing to inadequate gnp- 

(iag power the driving wheels rotate and act as milling cutters, scraping out 
the soil from underneath. The relative values of weight and spud area are 
«iY difficult to allocate so .vs to be able to make comparisons. For '"Stance, 
imachine with a 30-cwt. axle loading and short spuds pulls partly by adhe- 
iior. and partly by grip, the latter being rendered more effective by the 
ftight of the wheel holding the ground down during this action. A lighter 
betor with a 15-cwt. axle loading must pull ver}^ largely b> gnp a one an 
fhe dfectiveuess of the grip is modified and reduced by the lighter weight 


,1) Paixr read tlie InsUluUon of .Automobile Engineers, London. 
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behind it, and the greater rolling resistance per ton set upby the spuds, Ti, 
factors to be determined are. therefore, the proper relation of pressure 
land, the pressure against it . and the action of the rim projection, strake sn i 
orgrouser. Inmost cases3conditiousnuistbeniet: — ’) driving axle loadj,,'” 
b) pressure against grips or spuds ; c) effect of rolling resistar.ce. C)n examij 
ing these conditions the author finds that, for light lands, the spud iiiustv' 
increased 4 times, as compared with heavier land. Many useful eNix-rimei,}, 
could be carried out to determine the most efficient form of gri]) for r arvi - 
conditions of soil and weight of tractor. On very .soft land the wheeled tjjj' 
tor, either by reason of weight or spud pressure, is not suitable, ainl oneoi 
the caterpihar type becomes essential. 

Work on the Faralstead. — The highest power required i.s for 1 hrts]|. 
ing, which according to (he author’s diagram, docs not exceed mini 
though it is usual to allow 2,5 HP for large machines. 

The appended table summarises the results of the author 'se.\peiiiiu„t. 
and shows the basic requirements for a nmIti-purpo.se tractor. 


Ih.uCi' U'llllR’l 
HP, 


J'rivjjiiTiali.' Icik:;'; 

r.b 


I<o:i<liv,-rk iS-2u 4 4o,> 

lAlnd w.ark 23-2? 4 y,.i 

FaniisU-a'l 211-2,1 ,sii.li,,iian 


111 considering the engine, the conditions should be taken into iia' iia. 
under which it lias to run on a farm, the iiiexix-rt attention likely to be givti 
to it being an iiiiportaiit factor, (lencnilly, while thi.s requires robust eoi; 
st ruction, it also calls fora low power rating or aeousideruble reserve of pniv 
er, and probably the factors of low speed, large cylinder capacitv for puwc! 
required, strength and simplicity of parts are the main ones. The ei'giiii- 
mtsl ojierate on parafiu. and it should lx- able to develo]) its power witluiui 
water injeetion. Such an engine ruiiniiig on paraffin would give an ev'iiuii!; 
‘d .p %. It should, however, lx- quite possible to secure better ecoriomiss 
with the ordiiiar)’ engine than are at present ciistomaiy. It iii.-i.n- be tnkm 
that the consumption per acre in practice is about 3 gallons. A eo-HP 
tractor has probably about 12 J 4 brake-HP. Taking 2 hours per acre, tlis 
gives 12 jiints per hour, or u,q6 pint [xr brake liorse-pmver. This result is 
not at all a bad one, and i.s probably much better than when the tractor is 
run by an ordinary farm hand in daily work. The coiisunqition might ul -11 
he reduced to 0.85 pint per brake hor.sc-power, or with a liigh-conipressiic 
engine to 0.6 pint or even less. 

The author .suggests that the liorizontal type of engine is to be prctcrrol 
The high speed engine reduces the weight of the tractor, but in view of t'x 
necessity of giving a reasonably long life under conditions of farm u-SLi.gc, u 
is debatable if this is a wise policy. The system of cooling chosen — rudi;:- 
tor or tank svstem — depends mostly on hxa! conditions. 

The writer deals with the following points : - iTame ; Gearing : 
.Steering {there is a general tendency to adopt the dordile-ihvot system (or 
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norkl ; Whet'Is (wliicli tend to be reduced in diameter, probably with 
,i£iv til reduce weight) ; Land Grips. The caterpillar arrangement, whilst 
suitable fer sjjecial cenditions on the land, cannot be consiilcrcd .as 
fls,il)lc for road work. 

_ improvements of Agricultural Implements in Inila. - itEsnnusoa, r.. s., i,, ti„ 

I Kewarrh lushUile Pus.', H’MUy- X'l. ;i, ]i;i. 6 + S Wiilts. CikilUii, I. , 17 . 

xhe author describes several iiii])lements iirtroduced by him into In- 
I jiul which are mostly nmdilir ations of iniplcnient-s in common use in 
y(iti;iii .Agriculture likely to be useful in irrigated districts. The 
Imviiig aro worthy of note : — 

The Itgyplian plough, provided with hardened steel shares and ridging 
•icliiiient. 

the scraixT, for levelling irrigated land. 

The threshing machine ; consisting of 5 axles each bearing 6 or 7 iron 
The axh.s turn on iron bearings and the whole rests in an angle iron 
iitc, Tlie niiiehiiie is pulled by a pair of bullocks and will thresh a.s innch 
I (It ii iiairs of bnlloeks wonld tread out. The discs are kept sharp by 
jg. In working the grain is put in a heap on the threshing floor and a 
in hiver sjiread out on the circumference of tile heap. The machine is 
llfd rrutid this and the straw kept perfectly turned. Tresh material 
•laih'.ally placed on the beaten layer until it is all beaten. 

The author also desiaihes 2 .\rchimcdian screw water-lifts, as well 
a Dutch watsT wiicel. This latter is now used in Eg,vpt,and Dr. P.tRR, 
tkl'nited I'rovinces. gave the machine a trial and reported favourably 
lit, 

; - Implements Used for Cultivating Rice in India. - • Cn-ucar, t., au'i .sirnniii. 

l S . ill Ihfurfiiyn! M ,■! iriVKiliirr-, /S'fiiUly. Ulltio.'ii S: OiiPICvitvioitionnf Driilol 
I'liiibV ill SrjTitli lU>inl>:i\' )■]>. -I- Fi.u. 23. l*'x>na. i-ii;. 

This bulletin, which deals with the cultivation of drilled paddry contains 
ligurcs drawn t o scale of the various native iniplcinents used in tlie South 
ibay Presidency. 

There isjiu extraordinary vurietr* of iinpleiuents in use for the culti- 
oil of drilled rice. They are designed ; — l) to break the soil after 
: 2) to level the surface and at the same time to break, clods ; 3) to 
lie the soil to a line seed bed ; d) to sow the seed ; j) to intercultivate 
itiiinve weeds ; 6) to puddle the soil and at the same time to remove 

The iliffeient implements, together with their native name are briefly 
'iheil bk.‘lo\\ ; — 

U Imllfx'k ; 

rj the " kodda ” and " kodati " tor clod crushing ; 

3) tile “ halka ’’ brings clods to tlie surface : 


a Tlk tlit«li«- II.IIV U-C.I In lVrsUo'.iaw „l a . Iraniwcam iiic i ivoodaUcs 

y iiwi iliiics Tllc inadliiic ils-si-rilicd 111 Uie iraUini ci'i'ditulK ii iiotabli' iinptovcmail, 
wiiM tie very suitaUi: to 1\ ikba ivlii 1: do -ol >l!ow of tsc ii-,- ■■! moo- ii- 

'‘H’lr.il luiichitit'ry. lEt'i 
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4) the “ kunti ” for harrowing ; 

5) the " doni ” for levelling the soil; 

6) the " tool ”, a roller fitted with spikes ; 

7) a 6 ty ied seed diill, sowing 36 to 72 lb. of seed ; 

8) the " henta ” as a brush-harrow, after sowing ; 

9) the " hutgunti ”, a 6-tyned hoe drawn by a pair of 
in some parts the 2 tyned " yedikunti ” is used ; 

I0( the “ repani ” similar to the ” hutgunti ”, but with the c\itf> 
edges of its blades rounded ; 

11) after the fields are flooded, the " ghute ” is used for cultivaiiu 
levelling the surface, and uprooting shallow rooted weeds ; 

12) the " baskooti ” is a wooden hand rake for collecting the weej 
The crop is cut with a sickle and laid in rows in the field ; it is threslit 

and handled by means of various native tools and implements. 

560 - The “ Acremettr”, — The Imphme«l and Maehvury Reriew, Vnl. XJ.llI, No y 
pp. riS;-iiS8, Figs. 2. Lomloii, March, r, ipiS. 

An instrument invented and placed oii the market by Jlr, W, ( 
Gf.oroe, Tunnel Hill, Worcester, England, to measure the acreage covea 
by tractor ploughs. The " Acremeter ” measures from one g-in futro 
up to 6 furrows either g in. or lo in. wide, and can be fitted to any ploaj 
in 10 minutes; whilst it will also register the work of other implemeit 
such as mowers, binders, etc., up to 6 ft. wide or over. 

The instrument will be very useful for measuring areas in traclo 
ploughing tests. It costs £5. 

561 - Double Disc- Harrows for Mechanical Cultivation. — juxulk, g., ir. uk jm: 

d'A^riCNlfurc prHtiquc, Year I.XXXII, Vfil. XXXI, N'o. 3, pp. 5U-51. : P:-! 

rebrunry k/i-S. 

Tractors can pass over ploughed land .piite safely if they do not ercM 
a certain weight and if they ate followed by a disc-harrow. The doiilj 
disc-harrow gives excellent results ; in the igt; Noisy le-Grand (Franc 
tests, with a double machine with 32 discs, working a width of loj i 
ami a depth of about 3 to 4 in., -M, Rixgei.m.an'N’ found that traction t 
already-hardened ploughed-land varied between 11134 and 11S8 lo,; 

3 in. depth the work was well done, while at 4 in. tile work wa^ cNcelleii 
The author describes . l) a double disc-harrow, with 16 in, discs, bai 
by T. PtLTER of Paris ; the machine is built in 2 models ; one with 32 disc 
weight, I 078 lb. ; width. 95 in. ; the other with 40 disc's ; weight, 1 254' 
and 118 in, wide. 

2) a double disc harrow, made by the same maker, provided si' 
toothed discs ; the 32-disc model weighs I 276_lb., and covers 95 in 
40-disc model weighs 1 342 lb. and covers 1 18 in. The discs of these 2 me 
pks are 18 in. wide. 

The machines have steel frames ; there are 4 levers, one per roff 
discs, so as to control the angle as well as the depth and character of tl 
cultivation, In very hard soils, suitable weights can be placed on the Iran 
to give gre.atcr grip. 

[r.i!i rti I ; 
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ujrrows wlfli Rotary Spades. — M.ASRi!fG.,m the /oiwiwiii'.rsrfcuiiurjffiuj^uc, 

J,XXXH, A'ol. XXXI, No. 5, pp. 92-93. Figs. 2. IVrns, March 7, 1918. 

'I'o break down the soil still further, harrows are used, whose toothed 
^5 are replaced by members similar to stamped spades, called " herses 
jjeches roiilantes, systteie Wassis ’’ in Switzerland, where they are much 

fd- 

As shown by the appended figure, the spade consists of a pressed steel 
jte fixed symmetrically on the axle; the successive spades are so 
jaiited that their extremities follow 2 spirals. As with the discs 
double disc-harrows, the spades are fixed on 4 shafts inclined towards 
icline of traction ; the inclination of these shafts cannot be altered during 
1C work ; the shafts run on bearings fitted with Stauffer lubricators 
,iii» thick grease. The spades are scraped by iron rods fixed between 
coi’iSeeulive members. A platform is provided on the frame so that 
:fidits can be added if the driver’s weight does not suffice. 

''for transport, the scat is removed, and the machine tipped over, when 
; ilides 'on 2 flat runners. 

In another model, the harrow is mounted on a tricycle. By means 
,i a lever the spade-frame can Ire lifted on the 3 wheels for transport on 

h road. ■ . ^ 

These harrows are made by the Societe Fritz Marti, of Berne, Switzer- 
ltd. The small model has 28 spades mounted in groups of 7 on each 



The \V.\3SI5 harrow with rotary spades. 
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shaft ; it works a width of 43 in., and weighs about 400 lb, The iai 
model weighs 462 lb,, and has 36 spades mounted in groups of q 4 
works a width of 55 in. 

Til medium soils, a team of 2 horses sufiices to draw the small mode 
while the large one requires 4. The machine can produce a tilth ,s(,j 
3 or 4 in. deep under good conditions. 

563 - The “ Bucheronne ”, a Machine for Felling and Sawing Coppice-Wood - auu 

DL GKA>n5Si::ii.LK, in Ihc supplement to tlic Bulletin dcia Sociele des Aqricuitt-uts de^ Fra 
fCoinptcs Keinhis flc TAsscmblvv (Wnerale de 481b Meeting), pii. 

January, loiS. 

JI. JlATHiS DE Giundskih.e, President of the 4th Section (Fortstr 
of the “ Societe des AgrieuUeur.s de France ”, reports the results obtain, 
by M. PioCHE’s machine — the " Bucheronne ” - - for felling and sawi 
timber (i), reproduced in the apjx’uded figure. 



The “ Bucheronne ”, (-jt telling and sawing ciTppice-wood. 


iT) Oil the re(|UCitt of M. Mathis dk Graxdseille. president of the Forestry Sfctionon 
" Societe dfs Agriculteurs de rr.ince”, M. PiocHR, the inventoT, has coiunuiiii' atecl t 
♦■ollowfng additi'-'nal information : — * . 

The ” Bucheronne” weighs about lb. with it^ 3 HI*, electric motor ; its sppi d iidii 
vuried and it has a S|.>erial circular knife-l>lade whose rounded, Ixivellcd knifes arc fa!ln« 
by a plane-tooth to clear the cnl. The knife bla<lo works in every direction anti may he it 
ipiite close to the soil. To drive the machine, a 5 IlPelectrogeiicratingset is uccdetl, funit 
iiig a 220 volt current ft>r the moP'r of the nnieliitic. The generator may be niueh !' 
ft, away. 
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'The machine was tested in Crains forest, Vonne, France, in the pres- 
ice of several officers of the Forest Insix‘ction Department, the Central 
Material Department of Aiigcnleme, the Air Ministry, Woods and 
jjcjts, and Patents OfSce (Engineering section). According to their 
the soil should first be cleared of all shoots of less than 2 y, in. in 
ter. In woods over 30 years old, this is usually unnccc.ssary ; for good 
jJ continuous working there is needed : l driver for the mailiine, 1 sawer 
,j the knife-blade, I workman to guide the felled tree the right way, and 
jssistants to trim the felled trees and place them in heaps re.-idy for saw- 
■ total : - fi men. For sawing, the same number of men is, needed at 
le machine. The yield is very satisfactory, esiiecially when compared 
.jth that of previous experiments. With the “ Bucheroniic ” 3 men 
■lied 120 tret's of 2.7 in. diameter in i Irour, and the crew of 5 men felled 
[h sawed in i day, 741.63 cu. ft. of wood, while the same crew, working 
itli axes, only felled and trimmed i<i59.5 cn. ft. in 4 days. With the 
lachine each workman wdll produce 141.26 cn. ft. ixr day, while without 
1 he will only produce 35.31 cu. ft. If the coppice is older, the yield will 
e better. The machine, which is strongly built did very well throughout 
he trial. The inventor should improve the machine by furnisliing greater 
TO on the soil and by providing a bood so that tire knile blade can be in- 
peettd during working, ft is lioped that the A.stf.r Co., which has the 
(itent rights over the machine, will improve U. 

I - The Austin Excavator (or Drainage Ditching, s, . n<.. jnc uii. av, !. «■, 


, -The Use of Hydrogen ior Driving Engines : Tests in Holland. - itvtnkt from the 
Ijullih'i! rfft ['.'iilh’s i/i' Oiirm', in Ar - Ci. il. ('“I. T.XXU, .Vo. it, p. ril. I'oi'i=. Mircll 

10, I'ilS. 

KNpfjliiiieuts carried out at tlie Hague uiiii a uuitor oar diiveu by hy- 
ogfti have shown that ; — 

■ l i a ear ensiru- will ivrk .piil.- ivanlarly .iii.l pi-rfvaly on a niKum'of purr hyUrogeii 
1] iiir. 

':) iht; tkicsiU'l rctjuiri- aikipii-iii. ^ 

the engine cau wtrrk snuiothy i vi ti witli a Vt-iy priinitivt; lync nf carliiiivtU-r. 

,1 the cxiKrinKiits that prelcl, .! Hiv pr.u liea.! u -ts cli.l not re.iuire a swat .mtla.v ; a 
1 lube- of hy.lroeon mill the iioia-s.iry miuiiiliny iias all lliat was rcquireil. 


These tests were carried out as a result of the shortage of petrol for 
iblic automobiles in Holland. A ii|i.6 type '' Spyker " 10-15 HP motor- 
ui iv.ts used, which still ran wi ll on petrol and wliicli could still do over 
) iiliVs an lionr. 

lielow the body was placed a tube oi hydrogen, 50 in long and provided 
ith a luanonieter and a pressure-redtn'ing vtilve. Ibf h}dragen 
Kiel I atmosphere jiresstire in ii jnetallic tube leading to t re car m^et or. 
tao, placed on Itie gas tube and comiectcd to a pedal, control ed the 
ippiy of hydrogen. The air supply was not very well regulated, being 

"ne by hand, before starting. . 

After regulating the entry valves, in .spite of the primitive form of the 

jfi:t rss 
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carburettor, the engine worked quite smoothly and evenly without mi 
ing. The number of revolutions was found to be less with hydrogen 
with petrol. By igniting at 8 mm. distance from the dead-centre tl 
maximum number of revolutions was obtained. No traces of ncphthal 
were found in the exhaust gas, which was found to be pure steam, n 
engine therefore worked perfectly on hydrogen and air, and that in stiit 
of the casual methods used for adapting the carburettor. ^ 

The car started off on the first speed, changing to the second aa 
after running 15 minutes on the road, returned normally, the engine wotlj 
ing perfectly all the time. 

The tests and the trial run, which took 30 minutes in all, had requirei 
I % cu. metres of gas, while the pressure had fallen from 160 to too at 
mospheres. 

566 - Review of Patents. 

Tillage Machines and Implements. 

CiUiada 180157. Land levelling machine. 

180607. Plough. 

180629. Agricultural implement. 

France 483 926. Rotary tilling perforator. 

486009. Plough for mechanical traction. 

Switzerland 77 326. Motor plough. 

ITnited Kingdom 110892 — 112230. Motorploughs. 

111 550. Motor driven land roller, 
in 917. Harrow. 

112 071. Plough. 

112674. Wyles Biilance motoriilough. 

112 815. Balance plough to be hauled by cal*!e. 

Uniteil States 1 251 498. Tractor plough. 

I 251 632. Drag attachment for ploughs. 

I 251 636. Harrow attachment for ploughs. 

I 251 874, Disc scraper. 

I 251 9J5. Tilling machine. 

1*52432. Agricultural implement, 

X 252491. Plough attachment. 

1 252 574. Caster wheel for agrici?itiir<'l imjilements. 

1 252 658. Ridgcr. 

I 253089. Plough depth regulator. 

I 253175. Disc harrow, 
t 253 177. Plough share. 

1 253 307. Revolving harrow. 

1 253 609. Harrow. 

I 253860. Disc garden plough. 

I 253 943. Attachment for sulky ploughs. 

Manures and Manure Oislribvlors. 

Canada 180470. Fertilizer distributor. 

United kingdom iii 552. Manure or like distributor. 

United Stntes t 253 560, Process of extracting i>otash frf>m felspar, etc. 
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Drills and SeediH^ Machines. 

,He(l 11270'j. Hiinlhiy tci.l. 

jtc'd ^ seltiji" liiachini-. 

1 252923. Clicck ro\\' i»lHijler. 

I 253 621. Seeder. 

I 253694. Maize piaiilcr. 

I 254 266. Furrow oi'i-ucr f(»r seediug machine. 
1 234 555. Pianler. 


Frtn'oMi Citllvial Otfcfo^ii.ns. 

1,, :8o 226, Weed deslro\'er. 

lOad.l J 

,j,„! Sditts I 251 ? 86 , Tret ptotediliB device. 

I 251 821. Cultivator attachment. 

I 252 128. Motor-cultivator. 

I 252 627. Garden tool. 

I 232 675. Colton chopper tool iitiing mcclianism. 

1 252 749. Two row cultivator. 

I 252 914. Vine cutter. 

I 352 938—1 354 548. Cotton choppers. 

I 252 359 — I 355 480 — I 253 993. Maize cultivator?. 
I 253 529. Altachnn-nt for I,isler cultivators 
I ’31 600. Furrow filler au'l cultivator. 

Control of i)isfrsfs and Pisli r.f Plants. 

siiaJa 180648. I’oison for rodents. 

[iiitcd Kingdom in 336 — in 875. Animal trap, 

III 876, Sprayer. 

States 1 252 5to. Insecticide. 

I 232 756. Tree sprayer. 

I 233672, Dusting ami spraying a]>j):ualns. 

Man-, IS .mi ILin'-iUn: }f'xchincs. 

ik-d Kingdom 112 198. Sickle. 

iU'd States 1 231 492 — i 232 150. Horse Iwy rakes. 

I 251 959. Harvester reel support. 

1 252 016. Cotton picker. 

I 252 063 — I 25: 608. Harvesting nuchitics. 

I 232 421. T-iwn mower. 

I .’32 631. Kaiir-corn header. 

I 232 8.80. Double TOW com cuiur. 
i 253 15’,. Seed srivitig atlaohnu nt for muwcis. 

I 253 611. Maize huskrr. 


'53 7 / 

1, Cutton picker <.UAi«v 


34 -’0 

2. .Sl"okiiig machim;. 


i. 3 l 17 

Hay ?nd grain swf.- 

p. 


i-'T Uitn 

i;’ Root CiOj'i 


ifc.tlnTi.ls 2 j.. V M.R-hinc for lilting ulnuls ivithonl .IsiiKgiiig 111.- cVil!.. 

lilf'i Stnti.s I ;5i 575- Potato-diggiT. 

1 i,?l .^Sg. Be.'l toliniT, (lifSM 

1 -51 06 ., - 1 25-’ 230 -I 753 426. investing inacliinv-. 

, -5, ,.S - 1 on,. Beet toppers. 
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Ikieshin^ anil Winnounim M.ichiiits. 

Canada 1S061?. Tlircrslnuf' machine.. 

Tnitcd Kin,«<Unu 11236;. 1-lax llirefliiii.:' macUiiii. 

T niled Slatis 1 S^c-d screonin..' ami selecting nuaiis tor cotum yiiis, 

1 -3.3 30 ^ •— 1 -X> ■ ■ I -^ 5-1 t-- *I23}-5“6. Tlircshiii.y 

1 .153 312. I>can' saving device fi»r ihrcsliing niacliincs. 

I 253 6-ji. Ilarvvsliiig ami threshing machine. 

\fiichint's iliiil fur tlu' Pi t'f'aiafinrt aiul Stanl<Zf c-i 'iriiiii . / -id \ > , 

Xetherland? 2 loj’. Fruit sorting machine. 

Switzeiland ?; Pn:?? for maize silage. 

Tnitcd States j :5i 510. llaj’ drying and the like. 

1 c.ii 573. Grain drier. 

I 739 - Stacker. 

1 2i2 503 — t ^5’ yoi. iLiy loaders. 
i 253 031 — 1 253 I/O. Sh«>ck loaders. 

I •251^75 Feeder for piienmalic sttickers, 

1 23 ( 203. Maize shock 1 (*ading inachtiies. 

Stirring air, I y>ne//o;i of Mcichiir'iy. 

T iiitod Kingdom in 302. Agricultural tractor. 

112;,'^.' -112 570. Tractor couplings. 

I'niled Slates i 251 553--1 25: 613 — 1 .’Si.jjd, Traction machines, 

1 .’f2 167. Tractor for ploughs. 

1 252 356 — i 253 ‘'•13 — I 231 3*0 -- I 253 83 Traciors, 

I 2 S 3 H 73 .A\le mount for tractors. 

1 253 t/S- Fi«. .\il>!c tractor tread. 

I'u-ifiii; //ow.N/ng of f.ivtiiock. 

Camtda j3o44.'>. Manger nicsluiuism. 

Uuited Klngdiim tii 777. Shoes for horses and mnles. 

Tnited States 1 251 672. llog feeder. 

t 252 256. Hog oiler. 

J*i‘uUrv r,irni:iiq. 

Uitiied Kingdom 11204'^- Hatching and rearing appliance. 

112 137. Automatic feeding ai>piiuncc for poultry, 

1 12 213. Method for preserving eggs. 

I'niled States i 254193. Combined poultry feeder and drinking fountain 
I 25 } 273. Egg turning meclianism for incubators. 

Iiulnshies DcpciiJin" on I’lnnt Prodmh. 
nr.izil 9 950- pr^x^cRS for extracting oil. 

fiiitcd Kingdom no 0.15. Vrocess of treating grain Ui modify the tlavoiir. 

Ill 533. Convcj'cr for bakery plant. 

111 676. Process for'ext acting oil from the pericarp of pdi:-. ni’o 
jn 906 — 111907. Process for purifjing liidia rubln-r. 

112 164. Artificial butter. 

1 12 1 06. Process for imrifedng alcohols, etc. 

112232. Pr(»c<rss for nuinufacturing alcohol. 

112286. Apparatus for dcpeticarping palm fruit ami for I’kc paiT”: 
Depending on Animal Prodiuh. 

t'liited Kingdom 112 173. Trealmciit of meat intemlcd to l>e pies<rvi‘'l f\y chiliii".: 

',366 
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Dairving. 


.itzerlaD'^ 

77 366 — 77 367- Churiis. 

„,£4 Kingdom 

HI 527. Vessel for cioring and heating milk. 
112034. Teat eup lor mjlkuig itiacliinc. 


1 12 060. Cow niiikcr. 

iiit J Stoles 

I 251 465. Tastfurising apparatus. 


Fam ffutldtnf’s and Eguipmenf. 

Htulda 

180 178. Dour for silos. 


180 199. Machine for making cement shingles 
180 409. Fence slay. 

Kingdom 

11204H. Ground augers. 

'nitcil .States 

I 251 704, Shingle. 

I 252 477. Automatic litter carrier. 


Kflrious, 

■iiittd Kingdom 

112 292. Centrilugal pump. 

jiilfil Stales 

1 251 552. Flower pol. 

I 251 619, Wind mill. 

I 25a 160. Rotary pump. 


AGRICULTURAL INDUSTRIES. 

lij - The Passage of Wine over Fresh Lees. — Caxli s, 1‘., in Bullcim di iAsMtcUum dti i.vuosiries 

ChmisUi di iucTCfit ct di Dih'/jV/mV, Vol. XXXIV, Xos. 10-12, pp. 53 i- 33 <>- Parif, April- depending 

May-June, 1917, .on plant 

When new wine has been allowed to run freely much more wine than dry 

[tsidue is left in the lees. The wine is retained in this sort of sponge by 
nple adhesion caused by the large surface, by capillarity, and. finally, 
cause it is held in small cells (as water in starch jelly). 

Troni 100 kg. of lees which have been drained only about 45 kg. 
wine may be obtained by pressing. A certain part will, however, resist 
1 pressure ; this is the part in the finest capillary tubes, the smallest 
11 s, To remove it the liquid must be mixed with another liquid, w-hich 
illejcct it by capillaiw' force. It is on this principle that is based Roos's 
rfusion method, which enables 70% of wine, as pure as that originally 
awii off, to be obtained from drained lees, whereas pressing only yields 
juf this amount. 

If these 70 kg. are removed from the 100 kg. of drained lees, 30 
(if solids are left in which are found closeh* mixed ; -- i) bi-tartrate 
potassium (cream of tartar); 2 ) tannin; 3) colouring substances; 
pectic products ; 5) substances imparting smell ; b) r'casts ; 7) abim- 
int ferric salts combined with 8) various mineral salts. 

If, when a proportion of tlic wine represented by too kg. of lees has 
-cn drawn off, the new wine in the cask is replaced by an equal volume of 
il wine, and the contents again drawn off, the liquid obtained is equal in 
^luiue to the first, but its quality and composition vary according to the 
tgth of time it remained on the lees. If it has only passed over the Iccs 
idiout being left on them, the new element will be that part of the wine 
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which came in contact with each individual portion of the mass. It will Ik 
represented by the 45 kg. of new wine which pressing would easily l^, 
extracted, so that the second drawing off will be a mixture of the 45 tg, 
new wine + the old wine ; the last 45 kg. of old wine will have driven out 
the other and taken its place. 

If contact with the lees is prolonged the influence of the new wine will 
be felt more because that contained in the capillary tubes will have had tisK 
to be replaced. The wine from the cask will contain all the new wine re- 
tained in the lees and old wine which for some time has been in contact with 
their reserve elements. As this reserve is large and usually greater that 
that which can be dissolved by a normal wine, all badly composed wim 
poured on this mass will tend to improve, by absorbing that in which itij 
lacking. Thus a sour wine which disease has rendered deficient in tartar, 
ic acid will take up this element in particular, a flat wine will take uj 
flavour, a poor, exhausted wine will fake up a provision of tartar. 

If, for example, in a series of three casks, one, for some reason or otliei 
has yielded a poor wine, it will be advisable to pass it over the Ices of thi 
two others successively, the weaker being used last. 

In spite of all the care possible, wines sometimes have a bad flavoni 
detrimental to their use (flavour of mould, addled eggs, bitteniers, fust: 
ness, sourness, etc.). Such wines may often easily be improved merely bi 
passi ng them over fresh Iocs, because they are aerated without exposure, and 
moreover, in their immediate contact with the yeast they give up the 3 i 
vours and smells of the disease. 

So as to avoid after-taste all the head must be removed fr(;m the catl 
before the operation, because this is always more or less sour and ccr.taiis 
the organism known as mother of vinegar. 

WTien a defective wine is so treated, one of the defective ekmciitfie 
mains in the Iccs. and the pressed wine and sm.all wine finally obtaimd an 
of a quality inferior to that obtained by ordinary methods. Wines at 
tacked by " casse ” cannot benefit by the treatment described tinlcssthei 
have have been previously completely cured of the disease, 

568 - The Alcoholic Fermentation of Banana Must (t). — i'iiR.\iii, n,,aniiKiviKit.4,v 

in Sluzioni spcrimcnUili a.jarie iialiane, Vol. I<, rt. <)• in, pp. j w g. 

Mo'icjiii, 1017. 

The various products of the Musa sapicnlum banana are first eiiii 
merated. 

kittle work has been done on the banana from a microbiological jittiu 
of view. An important study by Jlr. Bailey (2) shows that the iiittrea 
part of the pulp is sterile, but that bacteria are present in the int( rnal pff 
of the skin ; during the normal riircning process these bacteria may find thtr 
favourable conditions of development. Messrs. Rothembach and Ebes 


(i) See als«> .6. N'>v., 1054. {Ed.) 

■ 2) liAiLEY, M, Itiochemical anti Ikicteriolopical Stud'es on the 
Amcr. Chem. Soc., Vol. 34, No. 12, pp. 1700-1730, 1912; Jour. Biol. Clum , ^ 

No. 2, i<}i2. {Author). 
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1-0 (i) show that the fornutioa of the ethers of the banana (isovalerianic- 
isoamyh^ ethylic ether) does not depend on bacterial action, 

regards the utilisation of the banana for fermentation, there is only the 
paper of M. d'Herelle (2), who discusses the possibility of using the rtsi- 
jjie from the preparation of dried bananas and their flour for making 
feifflfiited drinks. The authors, therefore, considered that a bacteriological 
study of the banana and the fermentations to which it may be subjected, 
would be of interest. 

The fermented liquid obtained with a must of skimfed bananas dis- 
tinctly showed the characters of alcoholic liquids, but had lost the delicate 
flavour of the fruit. As this was attributable to the absence of the banana 
.skin the experiment was recommenced, leaving the pulp in the skin. 

The must was prepared as fotlcws : the whole fruit was ent into thin 
slices and passed through a press; the liquid obtained was filtered through 
liiifu and diluted with water in the ratio of i : 2.5 parts. The residue was 
digested for 10 hours at 8“C, in 2 ’/t timesits weight of water, and the filtered 
liquid mixed with the first, so that the final liquid was diluted to V5 This 
must, of a fine dark yellow, was filtered through paper and kept in ste- 
rilised flasks. 

Part of the must was used for the preparation of a special nutritive 
gelatine, by the addition of 10 % of ccmmeteial gelatine, and for the prepa- 
ration of a special agar, by the addition ofi.,'; %of agar. Another part, 
removed before sterili.sation, was fermented at 280 C, The fermentation 
started rapidly and was strong ; acidification started after 48 heurs. 

The following bacteria were isolated and grown on the banana gela- 
tine and agar; — 

i) a Succharomyces, predominant in the liepiid, which the author, s call- 
ed Safc/i. A/nsue ; 2) a bacterial form, abundant in the liquid {Biu'illus sp, ?) ; 
j) a variety of Oospora hclis ; 4) a variety of Mytoilerma. 

The authors describe the first three mieroorganisms and give in details 
.k results of the study of their nutrition, their grewnh in various culture 
nedia, and their action when isolated, cembined in groups of two, or all three 
Icgether. From this last pioini of view it was noticed that the action of 
lie Saccimromyces is inhibited by the presence of the bacterium, and also, 
[tough much less, by the pre.sence of the Oospora. The following results 
lere obtained with the banana must : ■— 


Uicroorgaoism 

Spfcifk gravity 

Alcohol per loo 

at 15® C. 

in volume 

SaccharomyCts Musiit 

. . . 

r.,8 

BacillMS! sp 

. . . I-tHiOO 


Oospora laclfs v;ir 

. . . l.ouoo 

” 

Sacch. -f Bacillus 

. . . t>.0'W2 

0-53 

4 - Oospora 

. . . o-OijSo 

1-34 

Oospora Uacitius 

. . . I.OOOO 

0.67 

Siirch. -f Oospii.a -}- Biuinus . ■ ■ 

. . . <).y<)iju 


10 UuTHl MBCHG, E. iiivi KbhRlkin. E . The Occurence of Ertersiii fViiiaieir, ref. in Exp. 
Rad., Vol. XVII ; Hew/, iss) ittduslru'. Ko. < 1 , pp. Si-Se, tooj. (.tafiyr). 

(2) D’Usilixr.E, I'', II., ftUizeU on of tlic .Surplus Bamna Crop, Bull Ofic. Soc.. A^r., 
iel r,No. 3,pp. 241-211, Cufri, i*l«>r. (.fwffter). 
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In view of the unfavouiable influence of the bacillus and Oosfort the 
experiments were henceforth only carried out with Sacch. Musae. Banaja 
must was prepared with 5.5 lbs. of finely cut fruit and skin digested with 
twice their weight of water at 55? C, for 2 hours on 3 consecutive days. The 
liquid was sown with the Saccharomyces, after a sample had been taken foi 
an analysis which gave the following results ; — 


polfirisation before inversion % 

• after . 2.30 » 

FeMUnj* before * 6 ■ 

*. after " 6.1 » 


thus showing the absence of saccharose and the presence of glucose aa 
invert sugar, which, calculated as invert sugar, are present in the proper 
tion of 68.66 

Fermentation was set rip in 4 litres of must in a large glass bottle, 
The determination of the alcohol, made when the strong fermentation had 
ceased (after 10 days), gave a specific gravity at 15" C. of 0.9979 and 1.4!’/,; 
of alcohol in volume ; Va of the sugar had. thus, already changed to alcohol. 
Part of the fermented liquid was rapidly filtered through cottonwool, 
without pressing the solid portion, and the filtrate poured into a bottle 
which was hermetically closed. 

The bottle was opened after about two years, and the contents found 
to have kept well. The liquid had the pleasant smell of the fruit, was very 
clear and straw coloured. The taste, however, did not fulfill the promise 
of the smell. This was due to the dilution of the must, which made the 
wine rather flavourless and its alcohol content low, while the amount of 
sugar present wasinsuificieiit to compensate for these faults. It is, however, 
impossible to avoid such a dilution because of tbe excessive thickness of 
the undiluted must and its high content in mucilaginous substances, It 
is practically impossible to prepare an alcoholic drink by the fermentation 
of natural banana must ; it is necessary to add sugar, and, perhaps, to 
purify the must when the strong fermentation phase is passed. Under these 
conditions it is possible to obtain successfully from the banana a fermented 
liquid of good colour, slightly alcoholic and of attractive qualities, amongst 
which the agreeable smell of the fruit holds first place. The authors in 
tend to carry out further experiments on the subject. 

569 - The Production of Alcohol from Algae. - - kavsfr, in Compies rcmiui des Scamrs J 
I' Academic i' A'^rioulture de France, Vol. IV, No. pp. P«iri5, April ij, 

For some time marine algae have been used as a food for man on accoun 
of their richness in carbohydrates. Quite recently they have also been usi 
as a substitute for oats in the feeding of horses (r). In bacteriology agai 
agar (gejatiue) is used as a basis for nutritive media. In this case the gela 
tine media and -the acid solutions must be sterilised separately and raise 
after sterilisation so as to prevent the gelatine from changing into sugar. 
The author (lecturer at the National Agricultural Institute) has mad 


(i) Sec jr. March, o)i8. Mo. 320. {F.d ) 
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j,i investigation into the amount of fermenting sugars which might be ob- 
jjincd under pressure and by the action of acids. 

At the Pasteur Institute the water content of I.amimria pre- 

\iousJy washed to exlract the mineral salts, or unwashed, was reduced by 
evaporation to lo %. The algae were then treated with water containing 
and even 6 % of sulphuric acid for half an hour or an hour at 122'^ C. 
The sugary liquid was neutralised to 1 “/no ol acidity, nitrogenous material ' 
jjcled in some cases, and sprinkled with brewers’ yeast. Fermentation oc- 
(Uired without difficulty, but somewhat better in the flasks containing 
jittogcnous matter. An average of Olitres of alcohol per ion lb. of dry 
jigae was obtained. 

It is probable that larger quantities could be obtained commercially, 
All higher pressure' is possible. The author is of opinion that the solid 
liquid residue could subsequently be used for the extraction of mineral 
matter and potash, thus serving a double purpose, 
jjo - Sorghum or Dari, a New Substitute for Malt Used in Brewing. — raot, j., in 

BraiStrie fi Malieric, Yckt VII, No, 21, f.p. 37 ^- 375 . Lyons, M«Kh 5, 1918. 

For several months brewers have been offered as a new substitute for 
malt, snr|hum or daii, also called " dura " and " Guinea millet Owing 
totbehigh price of rice and maize, used as substitutes in bri wing, and their 
pesait use, particularly for bread-making, it was suggested that sorghum, 
vliich is cheaper, might be used in their sU-ad. It is offered either as a meal 
01 as whole grains ; sometimes the grain is not decorticated and the yield 
extract is then low (about lo %). 

The moisture content is from 12 to 15 %. If too damp the sergbum 
ickly goes bad turning sour and takes on an abnormal odour. 

The yield in extract - 64 to 70 % - is much below that given by maize, 
d especially by rice. In maize it depends on the extent of cleaning. Soi- 
iim is delivered at the brewery without any special treatment, but it 
itild be easy to treat it in such a way as to remove part of the fats, which 
leant to 3 to 5 %, t. t., little less than those contained in crude maize, 
sorghum, as in maize these substances hinder the solution of the starch, 
us accounting for a yield in extract below th.at which might be expected 
im the proportion of starch it contains (62 to 66 %), 

Sorghum fat also has the ibsadvantage of going rancid fairly quickly, 
lie must, therefore, be taken to store the grain in good condition and to 
e nothing with any rancid smell, as this might be transmitted to the beer. 

Most of the samples contain a fairly large amonnt of total protein ; 
is would account for the rapid sjxiiling of over-damp grain. Mo.st of this 
otcin, however, is insoluble and, as in all crude grain, does not pass into the 
1st and can have no influence on the keeping quality of the beer. 

Sorghum is used in the same way as maize and rice, 1. e., it is added 
ring the first mashing or to the copper. It may be advantageously used 
brewing. The only difficulty is that of filtering, which is attributed to 
e use of excessively fine meal, which must not exceed a certain degree 
fineness. From the point of view of filtering, treatment during boiling 
advantageous as it allows oil Uie starch to be ffissolved by dividing the 
lulnse of the grain into the smallest possible particles. 

^ rcAft.KIA 
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571 -.Microscopical Studies on Tomato Products ( 0 . — Howard, burton j i„ 

ationwHh SlEPHE-NSO.N, Ch.ARI.es H., ill United SMa Dlparlmenl of Agricullurt b,| J 

No. 581, pp. 2A. 5 Pig.. 12 Tables. Wa.shington, October 6, lyi;. 

During the past few years the Bureau of Chemistry has conducted 
a very comprehensive investigation to establish a basis for judging tomato 
products. Experiments were conducted in the bureau laboratory ajj 
also in factories, a large number of wliich were visited. Out of the masi 
of data thus collected, it was felt that the scientific facts underlying there' 
lationship between microorganisms and the rot and decay of tomato pro. 
ducts should be of value to manufacturers and food control officials al 
the present time. The residts bearing upon the relation of the physici 
condition of the stock from which tomato products are made to th 
number of microorganisms present in tomato products are therefore giver 
in this bulletin. 

A great many tests at factories were made by noting the general condi 
tion of the stock and then examining microscopically samples of the fmisliH 
products. Thecriteriapiiblishcdini9riinthe Bureau of Chemistry Circula: 
68, for the guidance of manufacturers, were reached largely by such cxiieri 
ments. 

Tomato products promptly made from stock judged acceptable b; 
visual inspection never showed high counts of microorganisms. Similarlj 
4)roducts made from stock obviously not good or from stock improper!; 
handled usually showed high counts. It may therefore be assumed that higi 
counts of organisms in such products indicate iinmistakably that the stoc! 
used was in bad condition or was handled in an insanitary manner duriii 
manufacture. 

It was found that tomato pulp stored in barrels usually gave hig 
microscopical counts ; hence it would seem inadvisable to use barrels fc 
storing the product. 

Field work performed during the past three seasons has proved the. 
with proper equipment and factory management there is no reason foi| 
stock ready for the cyclone to contain over r per cent of decayed material.| 

In factories where the stock is properly handled the mould count is of: 
greater importance than the counts of the other organisms in judging tlie 
condition of the raw stock. High counts of yeasts and spores, and bac* 
tcria are more frequently an indication of secondary than of primary spoil- 
age. A low m<juld, yeast and spore or bacterial count does not necessanly 
indicate sound stock, but a high count in any of these organisms always in- 
dicates bad stock or improper handling. 

It was found that, of the samples made in the laboratory, none "itli 
less than5.5ix--r cent of rot gave a mould count of more than 50 per cent of 
microscopical fields. In the case of the factory samples the mould count 
rose sharply from o to Vj P«T vent of rot. Beyond '/i per cent the rate ol 
rise gradually decreases, until after 20 per cent of rot the rate of increase 
is slow. A mould count of 40 may lie obtained in samples having an) 
amount of rot laetwecn 2,2 and 100 per cent, 

(i) S?c ;iJ%) i?., I'll/. Xo. 8*^6. (Fif ' 

{Sll! 
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^ yeast aid spote count of 20 pet cm. represents about i per cent 
/ cay. From this point the rate of increase is slow. 

“ a bacterial count below 15 000 000 per cc. indicates little as to the 
mount of decay. Beyond this imint, however, up to 20 yier cent of rot 
“r cate of increase is about 20 000 000 for each per cent, of rot. 

‘ ' An investigation of the manufacture of tomato sauces and pastes in 
Italy show'^'i that Italian products should be equal to American products 
jiade under similar conditions. The mould count for the concentrated 
oducts was found to be about the same as that for pulp, and the yeast 
Lore and bacterial counts to be proportional to the degree of ccncentra- 
tion Sauces and pastes made from objectionable material run particularly 
liigli in yeasts, spores and bacteria. High counts on this class of products, 
{hen, indicate bad stock or insanitary handling. 

m ■ The Importance of Bacterial Action in Indigo Manulacture. — Hotchi.\son, 

^ C. M. {Impcritil Agricultural Bacteriologist, I’usa), pp- li. Calcutta 191?- 

As the result of investigations carried out in the Imirerial Labo- 
ratory during 1916 in conjunction with the Indigo Research Chemist, 
it las become apparent that the yield of indigo from a given weight of 
mdigo plant depends upon the iiivervention of bacteria during the steeping 
piocess. The account of the work done on this subject is intended to give 
some idea of the manner in which this fact has been ascertained, the extent 
to which it is probable that bacterial action affects yield, and the possible 
mys of making use of this new piece of information so as to successfully 
-noilify existing factory practice. It is remarkable that so far as published 
foords are coucerned, no previous work on these lines has apparently 
leen done in India, as the obviously bacterial uature of the fermentation 
iiocess going on ui the steeping vat would naturally suggest investiga- 
ioii into the action of such bacteria upon the plant and upon the important 
jait of it which goes into solution in the water. 

The chief conclusions reached in the present study are as follows ; — 

1) The yield of indigo depends largely upon bacterial action. 

2) Some kinds of bacteria operate beneficially, others detrimentally. 
In the aksence of the former class in sufficient numbers there will be a 

[eduction in yield. , . u £ ■ i 

3) It should be possible to ensure the presence of the benehcial 

kinds by artificial inoculation. 

4) It is necessary to bring the bacteria normally present on the 
walls of the steepling vat into closer contact with the indigo plant in the 
vat, by altering the shape of the latter so as to reduce the ratio of cubic 

content to wall area. , 

s) It will probably be found beneficial to modifiy the character 
of the wall surface so as to promote more extensive and permanent growth 


of the beneficial bacteria. 

S?3 - Tqe Use of ImponttL 

VIGKOLO-UTJTATI, moiXANDO. Ill dJla K. AccaAtMiU <1 . 

Vol LVIII, 1915, pp- 68-76. Turin, 1916. 

Since 1913 (LIndustria chimica, Nos. 2 and 13, limn, 1913), the 
author attached to the Chemical Lalxiratory of Commercial Products att 

[&1 1-3131 
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Royal Institute of Commerce of Turin, has carried out laboratory txptjj 
ments and industrial investigations into the utilisation of Imperata cylif 
drica as raw material in paper-making. In his laboratory expericients he 
treated the leaves by the soda method; in the industrial experiments tlie 
calcium bisulphite method was used. The results obtained in the labora. 
tory experiments led to the conclusion that l) under normal pressuie 
the cellulose (which is easily bleached by the ordinary method.s) may bt 
extracted from I. cylindrica without difficulty in quantities amounting to 
40 % of air-dried raw material ; 2) the fibre of Imperata, Siipa and iygeio, 
are very similar. From the results obtained in the industrial investigation; 
it may be concluded that i) the cellulose of I. cylindrica is very similai 
to that of esparto grass; 2) the yield of bleached cellulose may amount ti 

38 % ; 3) no greater consunqition of chemicals is required to reduce to jiape; 
pulp the cellulose of Imperata than to reduce that of esparto. 

In the industrial experiments the soda method was tested with thi 
following results : — 

The best conditions for obtaining an easily bleached pulp are realised 
by using the autoclave under a pressure of from 2 to 3 atmospheres and caust- 
ic soda in quantities not less than 10 % of the air-dried raw material. An 
excess of soda facilitates bleaching but reduces the pulp yield. The yield 
is higher with low pressure (i to 2 atmospheres) and prolonged boiling than 
with greater pressure and shorter boiling. The crude fibre obtained with lo 
to 15 % caustic soda contains a high proportion of slimy substances wliicli 
are largely removed by luolongcd washing. By Ihc use of 10.6 % of soda 
and 6 hours’ boiling under a pressure of 3 atmospheres. 37 % of crude fibre 
is obtained. If this is treated with 15 % calcium chloride (containing 33 
free chlorine), a satisfactory white fibre is obtained, If a larger quantity 
(15.9 %) of caustic soda is used under the same conditions of boiling atid 
pressure, the yield is slightly less, and, when treated with 12 ,4 % of calcium 
chloride, a perfectly white fibre is obtained.. The yield of bleached fibreis 
thereby raised to about 35%, but if normal pressure is used the yield is from 

39 t" 40 %. 

The stems (70-80 cm. long, 3-4 mm. in diameter at the lower inti-rnodes 
and about 2 mm. at the upixrr iiiteriiodcs ; water content about 1 1 % whin 
air-dried), stripped of their nodes, chopped and cruslted, then treated by 
the methods used for the leaves, give about 45 % of bleached ccllulfsc 

.“According to IIachel there are 3 varieties of I. cylindrica 

i) a) var. I'.enuina sub-v.ir. eufopaca, Kfdw'nq tin the snntiy shore? of river? rviul 
sea throuchoul the Mediterruiican district, and even as far as the Sahiini and Caspian F" I 
J) var. i^i’nuinn siib-var. ThUmher hit, of central and southern Africa ; 

i) var. condemata, of Chili ; 

3) var. Kneni’M, of K^ist Africa nml southern and eastern A.siii. 

In his exjieriments the author used 1 , cylindrica var. gemiina sub vai. 
europaea. In certain districts varieties of Imperata have been of great so- 
vice in fixing moving sands and in fightingthe desert. For this reason wlim 
these plants are to be used in such districts for paper-pulp they should bt 
cut and not uprooted, so as not to injure growth. 
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In Italy I. cylindrka grows mostly on the southern Tyrrhenian coast, 
ithc Ionian coast, and in the islands. In Calabria it is often found as a 
.fd infesting.theolive-orchardsinparticular. Inthislast case harvesting 
id lising it would not only improve olive growing, but would also form 
Janice of income. 

j . Dairy Inspection in the UnitEd States. — BAutv w. ii , in the jimr.si 0/ the 

jte:iVcanVet£rinLiiy Mcilmil jVol. 1 ,!I, Xu. 0 , pp. 6SS.r,fj2. Itlipcii, N. Y, 

ftbniiiiy, iC)iS. 

1,1 this address delivered at the 54th Annual Meeting of the American 
eteriiiary Medical Association, the followirg points were discussed ; 
Healthy (hittle; 2) The Importance of Clean Milking Methods, Cooling, 
laiisportation and Distribution Methods ; 3) Pasteurization. 

The following points were empliasized concerning the value of close 
jitelatioii of dairy and milk inspection ; — 

a) Milk produced under filthy conditions may jiosses a low bacterial 
,r,t if it is instantly and constantly cooled to 50“ F. or be-low. 

i] Milk produced under sanitary conditions may possess a high bac- 
ial count at the time of distribution, if it has not been cooled and mai.i- 
ned at proper temperature, 

c) A high scoring dairy may, at times, produce a badly contaminated 
It, while a dairy scoring very low may produce clean milk. 

il] Thus careful inspection of gross coriditioiis and the rating of 
:ir value in terms of per cenl. on tire government score card, together with 
It inspection, particularly bacterial analysis, will enable ariv health dc- 
limint to judge its milk supply correctly. 

The establi.shment of a government milk hygiene service for the control 
d regulation of milk production throughout the United States is advo- 
itd, 

j-The Daily per Capita Consumption ol Milk in the United States (Connecticut). — 
.tTKKS, II. t't, JaurtMl cl Ihlin' .SrjVniv, Vol T. X‘n. .1, pp. i+O-npy lialUiiKirc, Septom- 

^cr, If)!;. 

U'hile it is difficult to^compile any accurate figures on the daily per 
pita coi'Sumption of milk, it is generally conceded that the average for 
erinted States is about o.fi of a pint. . This is a little more than a glass 
day. That this is too small an amount is l>eyond question considering 
at from the standpoint of protein, which is especially needed by the grow- 
^child, or from the standpoitit of total energ}'^ as utili^.tid by the adult, 
Cflimorefood value is obtainable from milk for a given sum of money than 
pbe purchased in any comparable food. 

The following table recently prepared by the United States Depart- 
t! of Agriculture illustrates this point: — 

Energy. 

I quart of milk is equal to : 

IT ounces of sirloin steal; 

12 ounces of round steak 
8 H <^§§5 

10.7 ounces of fowl. 


1 quart of milk is equal to : 
7 uuuccs of sirloin ste.'k 
6 ounces of round steak 
4-3 eggs 

S ounces of fowl 


[STS-5T6) 
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Were it not for the infant the per capita consumption would be mJ 
less than it is. According to Vermont Bulletin 195 one sixth of the aij 
produced by 22 000 000 cows is used as a food for infants and young chil 
Ten. It has been figured that an infant consumes 530 quarts of tnij 
during the first year of its life. 

In order to study the per capita consumption of milk first hand dal 
were tabulated from families living in Storrs to whom the Connectici 
Agricultural College retails daily about 90 quarts and hence accurate recon 
were available. 

The families were divided into three groups ; — 


Group I 


Families with one or more children under three years. 


Number Number ; * Number Avetae 

of dayir ol pluu ieorrsumpUou P" “fi 

■ j ! (pub) 


'fotal ) 1019 .‘>679 5546 39 i - 

Average 101.9 567.9 5-546 39 14 

Group II. 

Families with children three to twelve years. 

Total 586 I 780 1 8.02 24 — 

Avcrai'c 97.6 296.6 3.003 : 4 0 ; 


Group 111 . 

Families with no children. 


Total .“ 873 I 517 19.72 2.3 

Average 76.o<) 135.1 1.79 2.0 0.89 

Average per 27 fninil es [ - — 3-45 3-22 < t.o] 


The per capita consumption of milk on 17 farms where it was produej 
resulted in 1.30 pints daily with considerable variation in different famili^ 


576 - Chemical Changes in the Souring of Milk. — vm slyks, lccius i,. iimi bosmi 

AURED W. (Chem fill I,ril>»ratory of. the New York A<.T;fulluial H^r^nuu-nt Stiitii 
Geneva), hi Tke Jnurnul of ftiolo'^ical Chemistry, V<il. XXIV, Ni>. 3. pp. lAil 

jnorv, Md., 

Fresh milk was analyzed for its soluble and insoluble constitiien' 
a porous porcelain filter being used to make separation. Another poitn 
of the same milk was inoculated with a culture containing Bacteriumh 
tis acidi and Baclerium laciis aerogenes. At the end of 6o hours delerniin 
tions were made of the soluble and insoluble portions. About 2-’ J 
cent of the milk-sugar was changed by the lactic acid bacteria, 88.5 per “ 
of the amount changed being converted into lactic acid. Citric acidro 
pletely disappeared. 

The insoluble inorganic constituents of the fresh milk were ms 
soluble by the lactic acid. Albumin of sour milk passed through t 
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•celain filter completely. Calcium caseinate was changed into free protein 
i precipitated, the calcium forming lactate. 

To study the rate and extent of chemical change under given conditions, 
5h, pasteurized, separated skim-milk was inoculated with a pure culture 
^icteriurn lactis acidi and kept at 32.2“ C. Samples were taken for analysis 
intervals during 96 hours. Most of the change in railk-sugai occurred 
[(teen the lOth and 24th hours. When tiie milk contained 0.7 per cent 
lactic acid, the bacterial activity was nmchrediiccd, Theacidityincreased 
lit rapidly during the first 24 hours, the rate of increase diminishing 
cr that. The increased acidity of the serum was due to increase of lactic 
j In the insoluble portion of the milk the free casein is the acid con- 
tueiit. Calcium combined as CaHPO, goes into solution completely 
ij i/j hours. Calcium combined as caseinate was acted upon more slow- 
complete solution requiring about 24 hours. The atnount of albu- 
11 nitrogen in the serum increased with inciease of acidity; all the 
biiraiii of the milk aiqiears in the serum in 14 hours. 

j . studies on Coat's Milk. — I. The Casein of Goat’s Milk: II. The Soluble and 
Insoluble Compounds of Goat’s Milk. -- uosworto, .mired \v. an.i v.w slvke, 
l.CCIUS L.,in ihe Jmrnal oi liiolo jc'il Ckimiefy, Vul. XX. 3, pp- * 73 -* 75 : 177-1S5. 

liiLhilliere, M(l., I'llO. 

I. — On the basis of the analr-tical results obtained in the study of the 
loponnds formed by casein of goal’s milk with bases, taken together with 
le amount of phosphorus and sulphur found in such casein, the molecular 
eight is 8 888 and the valency of the protein molecule in basic caseinates 

s. 

II Goat’s milk contains two general classes of compounds, those in 
ue solution and those in su.sijensioii or colloidal solution. The.se two 
trtions can be separated for study by lilteriug milk through a porous 
irthenware filter like the PASTEim-CHAMBnRLAXD filtering tube. 

Serum prepared from fresh milk of goats is nearly trau.sparent, 
ith a faint greenish-yellow tinge and slight oiialcscciice. The following 
institucnts are in true solution : sugar, potassium, socUum, chlorine. The 
Hewing are partly in solution and partly in suspension or colloidal solu- 
m: albumin, inorganic phosphates, calcium, magnesium, citrates. The fcl- 
ring are entirely in sasiieiision or colloidal .solution: fat, casein. 

The insoluble imrtion of milk, freshly prepared and moist, is grayish to 
(enish-whitein colour, of a glistening appearance, and of gelatinous consis- 
acy. When shaken with water, it gocsinto .suspension, forming a mixture 
iviiig the opaque, white ap])carauce of milk. Such a suspension is neu- 
iltophenolphthaleiii. When purified, the insoluble portion consists of 
aitral calcium casri iiale (Casein Oi,). di- and tri -calcium and magnesium 

kosphates. , ... . , 

The insoluble portion, suspended in water and treated with neutral 
fassiiim o.xalate, reacts alkaline to phenolphtlialein, indicating the pre- 
nce of tri-calcium phosphate. Tliisisshown also by a quantitative com- 
"ison of the anionnt of bases and acids. 
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The acidity of the serum is considerably greater than that shown bytl 
milk after treatment with neutral calcium oxalate. This is accounted (, 
by the presence of di-calcium phosphate! 

The following arrangement is tentatively suggested as representing f 
forms in which the constituents of goat’s milk may be present ; — 


rer cent 

Fat 3.80 

Proteins, combined with calcium 3,10 

Milk sugsir f so 

Sibils 0.IJ4 

Di-calcium phosphate 0.092 j-cr cent. 

Tri-calcium phosphate 0.062 

Di-iuagncsium phosphate 0.068 

Tfi-uiagnes'um phosphate 0.024 

Mono-ibotissium phosphite 0.073 

Potassium citrate 0.250 

Potassium chloride 0.160 

Calc ium chloride 0.115 

Sodium chloride 0.095 —— 

Total solids 12.34 


578 - A Comparison of the Composition of Cow^s Milk, Goat’s Milk, and Human M 

— BoswoRTH, Alfred W*. and Van Slyke, 1,ocius J<. (Chemical l^iLuratory of 

New York State Agdcultmal Expciiment Station, Geneva), in The Journal of 

Chemiitry, Vol. XXIV, N'o. 3, pj). 187-189. Baltimore, Md , 1916. 

'I'hc authors have published statements attempting to indicate 
individual forms or compound.s in which the salt.s exist in cow'’s milk 
goat’s milk (2) and human milk (3). It is a matter of interest to bring tli 
results together in order to see in what respects the three kinds of milk dif 
In the appended table the figures which have a sped al i ntcrest are tt 
relating to the salts, and we notice the following points in relation toti 
compounds. 

Phosphates. Cow's Milk. — The insoluble phosphate is di-calcitj 
phosphate ; tri -calcium, di-and tri-magnesium phosp.hates do not appear j 
be present, ’i'he soluble phosphates are mono-magnesium and di-potassia 
which constitute about two-thirds of the total phosphates. 

Goat’s Milk. — ’I'his differs from cow’s milk 1) in containing tn-ci 
cium, di- and tii-magnesinm and mono-potassium phosphates, and 2) 
containing no mono-magnesium or di-potassium phosphates. 

Human milk. — This differs noticeably from both cow’s milk and goat 
milk in containing no insoluble phosphates, but only the soluble corojaoraul 
mono-magnesinm and mono-potassium phosphates. The phosphates 
human milk are much less in amount than in cow’s or goat’s milk. 

Citrates. All three milks contain pxitassinm citrate, while cow's mi 
and human milk contain sotlium citrate also. 

Chlorides. Chlorides are present in goat's milk in much larger aincut 

(i) See B. May 1915, No. 54.S. {3) See No. 577 of tliis Review. {3) Sec : Thf /aff’ 
0/ BioloAcal ChrmAlr'y, Vol. XX, pp. 707-709, 1915. 
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ju cow’s milk or human milk ; the amount in cow's milk is considerably 
,ci tlian in human milk. In cow's milk and human milk the chloride ap- 
' to be calcium chloride, while in goat’s milk potassium and sodium 
are also present. 

pOIAl SAWS. The total amount of salts in human milk is about one- 
i(j that of cow’s milk or goat’s milk. The number of different salts 
peats to be greatest in goat’s milk and least in human milk. 

Comfounis in Cow's Milk, Goat’s Milk, and Human Milk. 


Compouads 

Cow '9 Milk 

Goat’s titiik 

: Human Milk 



per cent 

per coat 

per cent 


3-90 

3.80 

3-30 


4.90 

4-50 

6.50 

-laiis combinul idth tildum . . . 

3-20 

3.10 

1.50 


0.901 

0.939 

0-313 

L-sldum phoaphate . ■ . ■ - 

0175 

0.092 

0.000 

[tii.calduin • 

. 0.000 

0.062 


vinagnesium 

0.103 

0.000 


lagnesium » 

O.OO'* 

o.o'iS 


oagncsluiii * 

. 0.000 



opotassitim 

0.000 

0.073 


oiassium » 

0.230 

0.000 


;.-sium citrate 

0.052 

0.250 

0.103 

iiTn 

0.222 

0.000 

0.055 

iSsium chloride 

0.000 

0.160 

0.000 


0.000 

0.095 


ium ' 

0.II9 

O.115 

0.059 


Pasteuriiatiou of Cream’. — uksen, c, , i-oiler, J. m., Jones, V. R., oeeoory, u. 
Ill TosSTROT. JI., in Kxpttmtnl SiiUion, SaUh DakJa Stall Colllfcol .rsti- 

,llwi and .Stichamc Arts, Dairy Husbandry Dtpartrrunt. Bulletrn'So. Z/i.pp. 529-548 


Tables. Huron, S. D,, Xovimbtr, lyib. 

Some European countries have required for some time that all butter 
lade from pasteurized cream. In the United States about ^3 0 t e 
L't is now made from pasteurized cream, and pasteurization of cream 
Hitter making is constantly increasing. , 

The chief purposes of the «-riters’ experiments were:- i) to ascertain 
ificiency of the coil cream vat for pasteurization of cream; 2) to deter- 
? the effect of diSerent temiieratures of cream pastcunzation upon . 
srm content of cream ; b} chemical composition of cream , c) size an 
lition of butterfat globules in cream; d) keepiip; qualities and acidi y 

utter manufactured. „„ 

The equipment consisted in a 150 gallon coil cream vat a 20 - 

1 tubular boiler and a ij HP engine which ran the cod in the crei™ v at. 
cream was of uniform good quality and contained 30 per cen 
m,en the steam pressure reached 73lb., the cod m the vat was started 
ran 10 minutes at the speed of 42 to 43 revolutions 
s mixing the cream, samples were taken for chemical and bacteno 

[5I8-5H) 
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logical analysis and for measurement of fat globules. The tempeiatmjj. 
pasteurization were as follows ; — in one series of experiments the cream, 
heated to 140“ F for 25 minutes ; in a second series to 160® F for 10 mijyj 
in a third series it was heated to 180“ F and cooled immediately. Subsequem 
the cream was cooled to ripening temperature, or about 75“ F ; after cooli 
samples were again taken for chemical and bacteriological analysis ajj 
measurement of fat globules ; 8 to 12 % of starter was added, and each 
of cream ripened as nearly as possible to the same acidity. The percent; 
of acid developed in the cream varied from 0.45 to 0.55. After ripenj, 
which required from 2 to 6 hours, the cream was cooled to a few degrees 
low churning temperature (52® to 56“ F.), held from i to 2 hours aud t! 
churned. A sample of butter from each churning was placed in cold a 
age (at about 40® F) ; the acidity and score of -the butter was determii 
when the butter was fresh and at the end of i, 2 and 3 montb.s. 

The results may be summarized as follows : — 

It was found that in pasteurization of cream at different temperati 
namely, 140® F. for 25 minutes, i6o®F for 10 minutes and 180® 1 '., with 
mediate cooling, the temperature of 160® F. for 10 minutes was the d 
effective in destroying total micro-organisms. Pasteurization of creat 
160® or 180® F. proved more efficient in killing moulds and non-acid forn 
organisms tlian pasteurization at 140® F. 

The only noticeable change in composition of cream due to { asUiiiii 
tion was a slight decrease in percentage of water, and a consequent inert! 
in percentage of total solids. 

There was a slight decrease in acidity of the cream after pasteuii: 
tion at temperatures of 140® and 160® F. Cream pasteurized at i8o“F,tk 
cd on the average less decrease in percentage of acid. This is prchahlyi 
to the fact that the decrease in acidity by volatilization of acids just ak 
offsets theiiicrease in aciditythrough evaporation of water from the era 

Numerous microscopical examinations of fat globules in raw i 
pasteurized cream show that at the higher temperature (160® and I Sc” F,j 
fat globules tend to coalesce or unite. This is probably due to the hiy 
heat, together with the greater agitation of the cream by the coil. 

In no instance was it noticed that the high pasteurization temptMt 
unfavourably affected the body of the butter. 

Butter made from cream pasteurized at 180° F. retained its ket]: 
qualities the best. 

The different temperatures of pasteurization did not have any 
portant effect on the chemical composition of the butter. 

580 - Concerning Rancidity of Butter. - guthfie, k. s. (Department of Daii.v imi"! 

Cornell University), in Journal of Dairy Science, Vol. I, No, 3, pp. riS-r it Baltr! 

September, 1917. 

The plan of research of the investigations, concerning rancidity oH 
ter, reported in this paper, was outlined as follows ; — Is rancidity di» 
chemical , cow enzymic, or biological changes ? On account of lack of tire 
study all the factors, the first two changes were the only ones investifa 

So long as most of the previous investigators thought that oxida 
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jttie main consideration in the development of rancidity, the chemical 
ijjges were studied with special reference to the iodine ijumber. 

pile chemical changes in butter were found to be very slight when bio- 
ical agencies were held in check. These changes did not cause rancidity, 
j enzymic development caused very little variation in the iodine number, 
Jit produced no rancidity. 

phe exposure of butter and butter fat to high temperatures, light and 
. jid riot cause a marked change in the iodine number, and this exposure 
j not cause rancidity. Rancidity of butter as defined by butter dealers 
j expert butter judges is rarely found. The average persons thinks of 
£ strong flavour of butter as rancid. 

A bibliography on the subject is appended. 


1 . Indole and Scatole in Cheese. — .veisox, v. e. (Dubomimy of Agricultural 
Chcni.stry of the University of Wisciisin.Minlison),!!! Ihc Jouinalof Bioloi^icalChemiTlfy 
Vol. No. 4, pp. 53.V,t3^- Baltimore, Md. 1916. 

Ill attempting to isolate certain amines and other decomposition pro- 
mts resulting from the action of various microrgauisms upon amino-acids 
011(1 in cheese, the author obsemd that Limburger and “ Handkase ” 
intain a considerable amount of indole and that the former also contains 
1 appreciable quantity of phenolic hedits. This led to a study of other 
iiieties of both soft and bard cheese, to determine whether they contained 
icli substances as indole, scatole and phenol. 

The method of procedure was to macerate about 400 gm. of cheese 
ith water, place the mixture in a 5 litre flask, and distil with steam. To 
le distillate were applied tests for the detection of indole, scatole, phenol 
fd ammonia. The results were as follows : - 
Indole and phenol were found to be present in Limburger cheese. Sca- 
ilewas not found in Limburger cheese. Indole is present in H<in<!kase. It 
doubtful if scatole and phenol are to be found in this type of cheese. A 
see of indole is preesnt in Camembert cheese. Scatole and phenol are 
sent in this type of cheese, Cheddar, Swiss, GmmaloslMc^. and Roque- 

rt do not contain any indole, scatole, or phenolic bodies. 

The amount of indole in a Limburger cheese naturally varies, depending 
ponhnw far the ripening process has gone. A young cheese may contain 
id a small amount that a quantitative estimation is impossible while a 
nod ripe Limburger cheese may contain as much as one part in 52 boo parts 


ictieese. ,• 

Lactic and biilgaricus forms of oiganisms when grown upon media 
mtaining trymtophane produced no indole or scatole. As growang orgai.- 
115 upon pure ammo-acids is more diificult than upon proteins 't may be 
(ccssarv to add a little peptone or milk to the culture and until further 
wik has done upon this phase it will be impossible to say that these organ- 
ms to not produce these putrefactive substances. 

The liquefying coccus isolated from a Cheddar cheese apFRts to pro- 
ke traces of indole from tryptophane. 


[58«-S8l] 
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582 - Cheese Hites. — Bales, Nellie B., in The Journal of the Board of 

Vol. XXIV, No. 10, pp. 1087-1096. London, January, xgiS. 

The experiments described were carried out at the Zoology Departud 
of University College, Reading, as a result of the great damage clone 1 
mites to cheeses in England. Fourspeciesof mites attack cheese : — i) 
glyphus anonymus (in Cheddar); 2) Tyloiyphussiro (in Stilton and Cliedcjj, 
3) r. longior (ti.) ; 4) Aleurobius jarinae [id.). 

The mites, their life history, and the experiments made on cheese inJt 
tion are described, and methods of prevention and remedies given. 

Methods oj prevention. — i) Perfect cleanliness of the roomsinwhidit; 

cheeses are kept, and of all utensils and shelves used, the stopping up of crac 
and crevices, etc. 

2) Netting of windows and double doors. 

8) Thorough disinfection of the rooms between the Stilton seasci 
the whole room, especially all corners, window ledges, crevices, shelves a 
their supports, etc. should be washed with a 5 % carbolic acid solution. 

4) It would be advisable to use short, movable shelves, preferably 
glass, with iron supports and to have concrete floors with gutters! 
drainage. 

Remedies. - i) Filling the cheese room with steam vapour, and dip; 
ing the cheeses in hot water or formalin are useless as remedies. 

2) Brushing the attacked cheeses daily and removing the mite d« 
considerably reduce the damage. 

3) Fumigate the room with carbon bi-sulphide in the proportion 
I lb, of bisulphide to every 500 cubic feet of space during August or Septei 
ber ; there should be at least two fumigations, the second 12 or 14 days aft 
the first, a third after the same interval is advisable. Painting the jt 
face of the cheese.; with bisulphide is the only way of freeing them eiitirs 
from mites; three paintings should be applied. 

5S3 - The Handling and Precooling of Florida Lettuce and Celery (il. — R'snr'-.H 

.ind .M arkecl.E. L ,in the U. 5 . Department of .1 nicuHure, BalletinNo. 6r>,pj). 

Tabies -|- 19 Figs. Wasbiiigtou, December 2i, nji?. 

In Florida the cultivation of lettuce and celery, now being grown ov 
4 000 acres, an area which is constaritlv increasing, brings into the growt 
about I 500 000 dollars annually. As rot frequently causes serious lo: 
not only in the field, but also in apparently sound produce during Ua];s 
the Office of Horticultural aj.d Pomological Investigations of the Bureau 
Plant Industry of the U. S. Department of Agriculture undertook a senes 
investigations into the best commercial methods for reducing the los 
which occur from the time the produce leaves the field till it is delivered 
the consumer. 

The experiments on lettuce were carried out in 1913-1915 near P 
metto. Manatee County, one of the largest lettuce-jnoducing centres 
Florida, those on celery at Palmetto and Manatee, chiefly during the spn 
of 1915. The rotting of lettuce during transport was found to be due pr 

(i) See K. Jan., 1918, No. loti. {Ed.). 
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dllv to lettuce drop {Sclerotinia Libertiana), a fungus which seems to 
ijr the lettuce through the lower leaves. 

The lettuce was cht just above the lowest 3 or 4 leaves, and all di- 
ised leaves removed ; such lettuce decayed much less during transit 
jj that cut by the ordinary method. Produce in cars pre-cooled at the 
ipping point to 400F. decayed much less during the journey than that in 
,5 that had not been pre^ooled. Lettuce cut as described and packed 
pre-cooled cars reached its destinatiofi in almost perfect condition and 
i much better than that treated by the usual methods.' 

Celery is often injured in transit because it is packed too closely in 
£ far to |iermit of proper circulation ot the air and rapid cooling. Teni- 
rature records taken during transit in pre-cooled cars iced at the station 
d iion-precooled cars kept iced throughout the journey, showed that non 
e-cooled cars required about 4 days to reach as low an average tempera- 
le as that maintained by pre-cooled cars from the start. During the whole 
iinicy from Florida to the destination (New York) the temperature in the 
prow of cases never exceeded that in the lowest row by more than 5 or 
in the pre-cooled cars, whereas in the non pre-cooled cars it amounted to 
iof, for a considerable time. 

The cost of the pre-cooling ar.d initial iciiig of a car of celery was less 
laii that of full refrigeration throughout the journey. In hot weather it 
be necessary to renew the ice once during transit, but this is not likely 
I raise the expense above that usually incurred for full refrigeration, 
Pre-cooled celery reached the market in uniformly fresh condition, 
:hthe leaves of the top row almost as green as those of the low'est rows, 
e leaves in the top rows of non-pre-cooled celery were very yellorv, 
;r«ising the value of the whole load. 

It appears that, during the latter part of the Florida celery-shipping 
non, the produce might lx; sold at abetter priceif stored for a short time, 
f-oooled celery was successfully stored during 4 weeks with very lit- 
' decay, wherea.s tiou pre-cooled celery stored iluriug the same time de- 
yed considerably. Celery from the lower rows of a non pre-cooled car can 
stored for a short time, but, during warm weather, that on the top row 
oiild be .sold as soon as it reaches the market. 
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DISEASES KOT DUE TO PARASITES 
OR OF UNKNOWN ORIGIN. 


584 - Observations on the Damage Done to Trees by Tarring the Streets ol Nib 
Italy (i). — Brizi, U., in Reale Isiituio Lombardo di Sctenze e Lettere, JRoititroNli, 1 
ries 2, Vol. L, Pt. 12-13, pp. 568-591- Milan, 1917. 

As had already been noticed in France, England, and even in Ita 
the author observed that tarring roads causes the death of the plants la 
them. Many of the observations made at Milan agree with those previoii 
made, as regards both trees and plants in beds bordering on the tarred roai 

The most sensitive plants are Mesculus Hippocastanum and jBsc. ti 
nea (= £sc. glabra) the leaves of which, at the beginning of summer, ti 
rusty at the edge and curl up slightly, while their surface is covered si 
numerous small spots, which, at first, are yellow and as if covered with atl 
layer of shining varnish. The leaf then curls up more and more, dn 
and is easily torn and carried away by the wind. 

Other conditions being equal Plalanus oricntalis is more resistant, 
late summer the leaves, particularly the youngest and those of the lo" 
branches, are sprinkled with yellowish spots, which later turn into sra; 
brownish, confluent marks with a shiny surface. The leaf is rarely cc 
pletely covered with these spots, and. for that reason, does not often ( 
up altogether and fall. 

Very sensitive are Forsythia viridissima, Fagus laciniata ( = F. syknli 
Lagersircemia Mica, Taxus baccata. Spiraea solsiHialis (?), Cornus, Dull' 


(i) See B. Dec., iQio, p. 391 ; B. Jan., 1911, iJns. 281 anti 282 ; B. Feb., I'til, N't : 
fl.May, igii.Xo, 1522 :it. July, 2271 ; B. Nov.-Dee., 1911, No. 3227 ; B JiiK-' 

Xu. 967 5 B. Feb., 191 3, No. 184 ; B. May, 1913, No. 522. (Bd.) 

[S» 4 ] 
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etc., and, of the herbaceous plants, Lamium. Stellaria, 

• field grasses are more resistant. 

' The injury is caused almost exclusively by the very fine dust raised by 
e passage of motor cars along the tarred roads. This dust settles slowly 
i) is niost abundant on low plants and the lowest branches of trees, and 
g abundant on high branches. This was confirmed by a set of experiments 
I both lierbaceous and woody plants [Chrysanthemum, Primula sinensis, 
'fiirsria, Dahlia variabilis. Fuchsia, Canna Mica, Pelargonium zonale, 
pkam vulgare, Lolium, Fesiuca, Aloe margaritijera (= Haworthia rrnrga- 
|[/fra), Echeveria metallica (= Cotyledon gibbijiora), Crassula, Nephrodium, 
'is, Hydrangea, Forsythia viridissima, Syringa vulgaris, Spiraea solsti- 
ij (?), £sculus, Fagus purpurea, Tilia, Ulmus effusa, Acer Pseudcpla- 
is, A. Negundo [=Negundo acerddes), Phoenix, Trachycarpus, Kentia, 
in(S iiobilis. Thuya, Cupressus, Araucaria, Platanus orientalis). 

The harmful action of the dust isdue.if not exclusively, at least largely, 
he action of the vapours given off by the small particles of tar it contains 
in it is strongly heated by the sun. Xo other explanation can be given 
he fact, observed in nature, and absolutely clear and indisputable in the 
erimcutal tests, that on the same plants, covered with the same amount of 
t of the same quality, marked and serious lesions occur only in the parts 
hed by the sun and are more intense and rapid iu growth iir proportion 
he period of insolation is prolonged, and, consequently, the temperature 
igher. Plants exposed in the sliade, or not reached directly by the sun, 
ei suffer perceptible injury. The soluble compounds contained in the 
tides of tar cannot be considered to be direct causes of the injury, 
ifly because these particles are insoluble, and, secondly, because even 
jnie injurious substances could be dissolved by rain, this would not 
lain why the lesions only appeariii the parts exposed to the sun. On the 
ffhand, rain, though only light is favourable, because it washes the 
,'es free from dust. 

The best remedy lies in a rational, regular and abundant watering of the 
ted roads, which would remove the dust, especially when it accumulates 
nlong droughts. It is probable that the slight damage hitherto observed 
liiglandisdue, notonly to the use of a better quality tar — it isnotthe 
de tar from the gas-works as in France and Italy, but a special refined 
-but to the fact that all the tarred roads on which there is much traffic 
not only watered daily, but are well washed by powerful streams of 
terwhich prevent the dust from accumulating. Care should also be taken 
thoose for shaded roads trees or plants little subject to the action of tar. 
To avoid serious injury when the boiling tar is applied the operation 
iild be carried out by preference during the period of vegetative rest, or 
ore the plants begin to grow, i. c., at the beginning of spring, never in the 
idle of summer. By these means and by copious periodical watering 
damage may be considerably reduced, but doubtless the only^ way to 
lid it altogether is to replace tarring by another method of coating 
ds. At Milan it was observed that the use of asphalt or “ San Valentino 
omen " gives rise to none of the damage to plant life caused by tar. 

[ 584 ] 
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diseases due to fungi, 

BACTERIA AND OTHER DOWER PLANTS. 

585 - Rusts and Smuts Collected in New Mexico in 1616 . — st.uidiey. imc i 

Mycolofia, VqI. X, No. i, pp. 34--I2. Lancaster, Pa., January, ujiS. j 

The list contains aixnit 60 species of rusts and 5 species of smnts, d 
lected chiefly by the author in August and September, 1916, at I'tePail 
Colfax County, in the extreme north of New Mexico, at an altitude of .ify, 
■2 350 metres. Many of the species are new to the State, several others *t 
found on hosts hitherto unreported for New Mexico. The rusts uerel 
termined by Dr. J. C. Arthur, the smuts by Mr. H. R. Rosen. 

Among the rusts are Coleosporium Hhicola (Cooke and Ellis) Aitl] 
[Periderminm ribicola Long), very abundant on Ribes anrenm Pm;: 
R. inebrians Liudl. and Gmsularia inermis (Rydb.), Cov, and Britt, 
new hosts for the State. The fungus was also found at Ute P.ark on alni 
R. Wolfii Rothr. In the North American flora this rust is reported iieitl 
onG. inermis nor on R. Long reported its aecidial stage c, 11 Pij 

edtdis Eiigelm., from the Sandia Mountain.s. He also reported the cols 
sporial stage on R. mesederium Covillc, in the Santa Fe National Fntei 
the host was probably rather R. inebrians. because according ,to the aiithi 
R. mescaleruan is confined to the south of the State. Long also notc-dt 
coleosporial stage in Albuquerque on R. longilolhim (longifl-onm .>). a iiai 
which should doubtless be corrected to R. aureum ; R. longifloruni if t 
known to occur in New Mexico. 

.Among the smuts are mentioned Usiilago Horiiei (Pers.) Ke!i s 
Swingle on cultivated Hordeum trifmeatum Jacq., and U. inis almivlmt 
cultivated oats. 

586 - Brazilian Fungi u). — R.rxcri., 1;.. in .trJjirvM ,i<, jm.iiu iMsuic. </-■ * 

Vol. ir, pp, 6.,r7l + 3 I’laUs. Hi,i ,U- JaiKiro, rji' 

The list includes : — 

1) Piiirinia gnimixaniae Rangel 11. sp., on living leaves of Ff'e 
brasiliensis, in the Botanical Garden of Rio de Janeiro ; 

2) P. camhltcae Pnttemans ; the host of this fiingns deserdf. ., 
vioHsly is Mariierea edulis, not Myrciaria plkalo-costala ; 

3) S. Siiimsii Rangel n. sp.. 011 leaves, jretiolc-s and twigs i f hO ' 
BurchclUi, at Icarahy, near Niteroy ; 

4) P. baulensis Rangel n. sp., on leaves and twigs of ( 

nuum, at S. Paolo ; . 1 , 

5) Laesladia cambucae Rangel ; the host of tliis fungus is . i.e . 

eciiilis. not Myrciaria plicato-coslala : 

(>) Septoria Miconiae Rangel n. sp., on living leaves of .l/ioiiV 

at Niteroy ; 

(I) See J! Inn,, Inie. No. n: «• .Ume, oii.l, PP ; IC Hit., no '. N 

B. Dee, 0,1 3, No. ipu : B. Jan., i „ ,, No. ; «. .Xus: , o . ..Nof, K.O) aial 8f.l : f . A." 
No. 4 '' 3 . 'Erf). 
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■J) Urcospom Genifae Rangel, n. sp., on living leaves of Geniin 
Q, ainericam?) at Rio de Janeiro; 

8) Helminthosporium Manihotis Rangel, sp., on living leaves of 
lihoi Aypi. at S. Jcao Xeponiuceno (Minas Geraes) ; 

In 1915 the author describea a new genus of hyphomycete.s, which he 
;(1 Ve'tlosiellti ; so as to avoid confusion with the similarly named genusof 
hilariaceae, he has changed the name of the genus he formed to .Uvco 

\ {kscription of the species new to science is given in Latin. 

- Fungi of the Philippine Islands. - y.mis, u. s. . in rtt Phupt-wc Jmmwi ol Scicm,-. 

f-' j Vol. Xn, So. 6, )>}). 3f.j -380. Mnniln. u,j~. 

This paper gives a list of 78 species of fungi collected during recent 
rs in various districts of the Philippines. Many are new to science and, 
lis case, are accompanied by a de.si.ription in I,atin. 

It is interesting to note that the genera Meliila ;ind Aslenna ate par- 
larly numerous. This may be e.vplained in part by the fact that reptc- 
atives of these two genera are mostly not very remarkable forms which 
■ have escaped previous investigators. In the Philippines the Melioh: 
js includes a larger number of known s])ecies than any other genus of 
jiiiycetes, second place in this resirect being held by tlie genus Aslmim, 
list given by the author includes 21 .sjjecies of Melioln, 17 of which are 
to science, and ro species of Aslerina, 6 of which are new. 

.tmong the various fungi enumerated are : — 

1) Melioh catiihigcnsis n. sp., on leaves of Loranthus ; 

2) Aslerina collkulosa Speg.. on le.rves of Engcnm Jamboliiiia : 

j) Actiuodothis Piperis Syd.. on leaves of Piper rdrofradiim and 
iT sp. ; a fungus very common in the Philippines ; in .some places 
tically all tlie Piper plants are attacked : 

4) Cercospora personala Syd.. on leaves ol Arachis hypootteo (1) : 
j| Hdironenui orhicnhire. Syd., very common on living leaves of 
hits sp.; it is one of tlie lew fungi which have only been reported from 
:ni and the Phiti])pinc-s. 

- Plants Resistant to Diseases, Pests and Adverse Meteorological Conditions. Sw 

X", OM,.fl'lis K.vjV:,' 

- Mineral Anticiyptogamic Compounds Pmduesd in Spain. — Sic x... .wi .u' tiiis 

J.r'.vv 

- Comparaison oi the Effects oi Copper Mixtures and Acid Mixtures on Mildew 

lithe Vine. — c ipcs. 1 .in (X'W/'ti-..' i/i'’ e,- /' iiiirf.cjr'V iC.txm's/.iHf.' 

IhUK-. , IV, N'o. jip. si)-,n. ran-. 

lii iqi; the author tinderlonk cxpeiiiueiits iu tJie experiment Held of 
(Gironde) and tlie laboratory of the Plant Pathology Station ot 
I’epurtiiieiit of Girondi*. on the comparative elfects of tlie following 
turcs ; — 

i;SwA' i .r. '<>«. 


M,\S'TS 

MV..\NS 

er i-uRVEN’iiox 
'N'D r<'N7Ri'i. 
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a) basic Bordeaux mixture, according to the formula of MihadjiJ 

and Gayon. with 2 % copper sulphate ; | 

b) acid Bordeaux mixture prepared by the Pickering and Sic,isi 
method, with the same quantity of copper sulphate ; 

c) basic Bordeaux mixture, prepared by Pickering’s method, 1 ; 
with lime water and 2 % copper sulphate ; 

d) acid Burgundy mixture, prepared by Fonzes-Diacon’s method 

e) 2 % neutral Burgundy mixture. 

The results obtained showed the acid and basic mixtures to be equal] 
efficacious against mildew of the vine, but that or a period exceeding 20 da; 
and during heavy rains, basic mixtures retain their efficacy better th; 
acid ones. 


591 - Patents for the Control of Diseases and Pests of Plants, - ftn Nn uo r,i 1, 

Revu'u'. 

592 - Pseudomonas Triiiei n. sp., Injurious to Wheal in the Punjab 

IlmCHmSON', C. M.. ill Mi'tnoirs oj thi O^pci inu'r.l of Agrrctiltllrt' ill OV.fi 

loi;iml Sm'es, Vol. i. N<i. 7, PP- i So- 175 + t PtiUS- Calaitta, Oitobfr, itii; 

A bacterial disease of wheat, called locally “ Taman ” or " Tandii 
has long been knomi in the Punjab. Its principal characteristics me v« 
similar to those described by Rathay (i) and O’Gara (2) for Ihdj 
glomerala and Agropyron Smilhii respectively. 

The inflorescences and jiart of the stem arc covered with a bris 
primrose t’ellow slime or gum, forming adherent, sticky layers between ll 
glumes and between the stem and sheath. Tliis slime is composed of mas 
of bacteria, and the outer, exposed parts become dry, hard and flaky, an 
at the same time, turn a deeper yellow. A frequent eharacteristic oi tl 
disease, due to obstruction of the growth of the plant by the sticky bacteii 
masses, is the distortion of the stem immediately below the head. 

Although the disease has appeared in the same district (ilontgomtr 
of the Punjab every' year since 1908, with the sole exception of icjlj, ai 
is said to have been known there many years earlier, it does not ajipeai 
be of serious importance at present as it only attacks a very small p 
ceutageof plants, and only those in soil rendered infertile by bad culm 
tion and bad drainage. 

The occurrence of the disease must, however, be carefully ami cout 
ually observed to prevent an eventna! increase of parasitic activity : 
a wider distribution of the pathogenic agent, .aithnughthe disease soois 
present to be limited by natural causes - dry air and high sod u 
Iierature — to the only part of India in which it is as yet known. As tli 
causes vary only in abnormal seasons, it seems that, in the Punja ' 
ilisease would only form a serious obstaele to wheat-growing if tlic mi 
tion water were ajiplied nnjudiciously, or if a new variety of wheat, 01 
subject to attack by the parasite, were intioducd. The damage mi; 
also increase if the bacterium were to acquire higher jiarasitic powei 
resistance to adverse climatic conditions. 

(I, S,-< R N.rv , 191: Nc. I'l'il- i-'l s,-,- R iVl>, ICJIC. No. 2|.l, [<'J) 
[5««.59tJ 
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'fbe disease may be spread either by bacteria persisting in the soil or 

• those carried on the grain or chaff of the plant; this should be remembered 
?^en nsi”E wheat from infected districts. 

The causal bacterium is described in detail under the name of Pseudo- 
10)1(15 Tritici n. sp. It is probable, as in similar cases, that eelworms play 
'^important part in spreading or accentuating the disease. 

' In the inoculation experiments at Pusa bacterial growth on the wheat 
[lid only be obtained under a bell-jar, which ensured sufficiently moist 

* and the formation of dew on tlie plant. The rapid growth of the wheat, 

h* never, not only made it imixissible to observe the full effect of the para- 
site but appeared to prevent the characteristic distortion of the stem 
laved in the Punjab fields. , ^ ■ 

y'o positive results were obtained mtb inoculation of other brami- 
sae but considerable bacterial growth was obtained on living onion bulbs. 
Lous were chosen because of the many points of resemblance in the 
mnihological, cultural, aud physiological characters of the wheat bacillus 
id ft- HyacinlM Wakker. The onion is the plant most closely restmbhr.g 

lehvacinth obtainable in the plains of East India. 

In 'view of the relatively small percentage of wheat attacked by the 
isease the only methods of control which need be emphasised for this as 
,r Lier bacterial diseases of plants are good drainage and cartful cultiva- 


;0n. 

„ . Bacterial Blight of Barley. - Jo.vks i,. R-, .loussav, .v (h and teuuv, t s.. h, to 
ol Asnmltnral RiMrch, Vol. XI, No. 12 . pn- 62r643 v 2 I'S*- - 4 

Washington, D. 0 , llccenibcr, 1;, 

This paper describes a bacterial disease of barley (Hordern spp.) u bicn 
i, first observed in 1912 doing considerable damage to twowow Montana 
ilev III. distichem), and later on common six-row varieties (H. wiiguw), at 
idi^oii, Wis. Since then it has appeared each year in tte same d.stnct 
id has also been reported from other parts of the Im.ted States. 

The disease principally attacks the leaves, where it forms small ater 
aked areas, which enlarge laterinto translucent yellon-ish or brouiii.-h 
etches or stripes. Similar lesions may also appear on the gdiimes 

Abacterialexiidatemayappearonthelesioiismthelormof inv do d^ 

Idiops, winch harden into yellowish res, nous granides " St di v 

akv, surface film This exudate and trausKicency of the 
nsuish the bacterial blight from diseases cau^d 
\ disease is somewh.at similar to those caused by ^ is , e- 

;,F. S., A. Asropyri O'Gara, wA Pseudomms Aveme Manus, but 

mlidess distinct from each of them. idmts 

T),c primary lesions may appear very early 
,„d the secondary lesions when the plants am from b to 10 inches h,M - 

if coast. It attacks the two row (J/. didKho,^, ““Ltriefetf these 
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naturally immune, but nothing definite can be stated till furthet woik on 
the subject has been carried out 

The pathogenic agent is present in great numbers in the invaded tis. 
sues and the ejcudate. It is a monotrichic bacterium, yellow in culture, whic), 
the authors believe to be new to science and describe under the name o| 
Bacterium translucens. Mot only has it been isolated from infected tisj 
sues andthe exudate, but also from dry leaves, kept throughout the mnterj 
and from grain 2 years old. 

Inoculation experiments have shown that the disease may easily be k. 
produced in bailey by spraying with water containing the bacterium in 
suspension. Negative results were obtained by inoculations of oats, lye 
wheat, spelt, enimer, einkorn and timothy. The bacterium enters the host 
through the stomates and intracellular spaces 

Although the bacterium may hibernate in infected leaves there is no 
doubt that diseased grain is the principal factor in spreading the paiasito 
and the seat of spring infection. The most efficacious means of control 
known at present consist in avoiding infected seed and in doubtful cases 
disinfecting it. 

594 - Diseases of Cabbage in the United States. — Haster, h. i.. ami josus, i„ K.,ii 
the United Stales Dc!>arimcnl of Ai;ricullitre, FormcTs' Bulhiifi 025. |vp so -J- 13 Pie 
WiHshhigton, D. C., Jaimary. lyiR. 

After observations on the .spread of diseases of cabbages and other ciJ- 
tivated Cruciferae and the methods of controlling them, the author 
describes the most important of these diseases, nearly all of wliich art 
caused by vegetable parasites. They are; — 

1) Clubroot (clubfoot, finger and toe), caused by PlasnioiHoflim 
Brassicae Wor.; 

2) root-knot (Heterodcra radkkola [Grecf] Miill.) ; 

3) black-rot (brown-rot, stem-rot, dry-rot) cau.scd by Backnim 
campestre (Paramel) Erw. Sm. ; 

4) yellows (yellow-sides, wilt, dry-rot), caused by Fusarhim roiig/ii/) 
nans Wollenw, ; 

5) black leg (foot-rot, wilt), a disease caused by Phmna lingam (Tode 
Desmar. ; 

6) soft-rot, caused by soft-rot bacteria, of whicli Bacillns cariAia 
rus Jones is a typical example ; 

7) root-rot (wilt), a disease of non-bacterial origin caused by asphyxi; 
of the plant due to stagnant water ; 

8) malnutrition, a disease due to excess of chemical fertilisers and 
deficiency of humus in the soil ; 

9) downy mildew (Peronospora parastika [Pets,] De By.) ; 

to) white-rust {Albugo Candida [Pers.] Ktr. = Cysloptis aiiuiiili' 
[Pers,] Lev.) ; 

11) drop {Sclerotinia Liberliana Fuck.) ; 

12) spot disease of cauliflower, a new disease caused by a bactenui 
which appears to attack only Brassica oUracea and B. oleracea f. 

13) black leaf-spot (black mould) ; the most common form oftl 
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lijgjseiscausedby Alternaria Brasiicae (Berk.) Sass., but other related fungi 
,ay cause similar leaf-spotting, and yet others may contribute to moulding 
Jjj plants in storage deposits ; • 

14) powdery mildew {Erysiphe Pdygoni D. C.) ; 

15) damping-off, a disease which chiefly attacks young plants in 
;(e(l-be(ls, and which may be caused by several species of fungi, 

. Pseudomonas semtnam n. sp., a Baeltrium Injurious to Peas, in England. 

_ CWLEY, DOROTHY M., ill The Journal of Agricultural Science, Vol. Vtll, Pt. 4, 
pp. 46r-47!> + IV-VII, Cimbridge, vjj^. 

Crops of Phum sativum grown near the John Innes Horticultural In- 

on, Merton, Surrey, are badly damaged by a bacteriosis which, hav- 
,g appeared in a particularly serious form from igio to 1912, was found 
Iter in other districts in the south of England. The same disease was found 
1 1915 on poas froni Sleaford, Lincoln. An examination of .samples from 
aiious districts showed that this bacteriosis tends to spread more and 
lore. 

The author proposes to call the bacterium, wh ch has not yet been de- 
rtibid, Psittilonmas seiinntim, and gives details of its morphology and 
liology. 

The chief characteristic of the disease is that it occurs within the seed, 
liscolouring the centre of each cotyledon. External examination doe.s not 
tow if the seed is diseased or not. The bacteria cannot penetrate the ripe 
issues, so that infection, found only in the lesions of the very young tis- 
,ues, takes place long before it is shown by discolouration of the tissues. 

The bacteria is found in all parts of the plant except the vessels, in 
iliich it has never been observed. It has been isolated from the interior of 
joth the dry and fresh seed, from t lie stem and the pod. It has never been 
an to pass the iiiicropylc although, in one casi', it was found in the space 
tetiveen the cotyledons and the youn,g einbryo. 

.\11 varieties of table peas seem more or less subject to the disease. The 
BOit resistant variety is Sutton ’.s Improved Petit Pois, which when sown 
b infected soil, produced 41) to 50 % of sound plants, the seeds of which, 
snvii ill the same soil the following year, produced 50 % of sound plants. 
Tie Duke of Albany and Xcc Plus Ultra varieties arc very subject to 
tie disease, the mimber of healthy plants in the first variety was, at the 
niost, 14 to 15%, and cultivation of the second at Merton for Meiidelian 
experiments had to be stoppled because of its great suscepitibility . Tall, earl) 
varieties are iiiucli less attacked than late ones ; this appieais to be due to 
tieir less succulent vegetative apparatus, and their more rapid growth, 
"hicli allows them to become sufficiently mature before external conditions 
ieteiiiiine a rapid developiiiciit of the bacteria. 

The author exaniiiied many varieties of early peas grown at Wisley 
ii I9l,> All the plants were nearly ripe. One vanet}' only showed the 
typical discolouration of the cotyledons, although, judging by the erter 
®l appearance, there were many doubtful cases. A row of Duke of Albany 
"rimvn in an a.lj.icent plot, but in a mucli more advanced stage of develop- 
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ment showed the typical discoloured area in the centre of the cotyledouj 
Infection was more marked at Merton than at Wisley, where it was probablv 
introduced by seed. 

Of the dwarf, succulent early varieties, Chelsea Gem and hittle Jij,. 
vcl, and, of the later types, Nec Plus Ultra and Duke of Albany, ate especj. 
ally subject to the disease. 

The bacteriosis does not stop germination, but, in serious cases, it 
delays the growth of the plant by filing the whole main stem and prevent- 
ing the development of lateral shoots. 

So far no means of controlUng the disease are known. As precautions 
may be recommended crop rotation, early seed, drainage, a sufficiency ol 
lime in the soil, elimination of seed from diseased plants. Infected plant, 
and their props should be burnt as soon as the harvest is gathered. Partia! 
sterilisation is of no use, and involves too much work and excessive expense 
Special care should be taken to clean thoroughly all tools used in infectec 
soil so that the disease may not be spread by them. 

596 - Vert/cil/ium albo-airam a Hyphomycete Causing “ Vissnes Juts' 
(Wilt) of Cucumber in Sweden. — I.indfobs Thohk, in Ktmgl. Landtbruks .th 
demitns H«»41ins»r och Tidski ill, Yt.ar I,Vn, .N'os. 7-5, PP- 627-631+ 3 Kgs. Stctl 
holm, 191". 

In 1916, in a field of cucumbers at Baller.sta, Sodcrmaidand, plant 
which were sound and .strong till the end of July, were attacked by yili 
of which the majority died. A microscopical examination of the infeste 
material showed the existence within the stem tissues of masses of myceliit: 
which more or less completely closed up the vessels, thus preventing the pai 
sage of the water from the roots. While the host lives the parasitic m; 
celium is restricted to the vascidar bundles, and only invades the surrouiit 
isig tissues after 'the death of the plant. 

In cultures made from infested material 3 fungi were identified : ■ 

i) V erticillium albo-alnm ; 2) Ascochyta Cucumis ■ 3) Fimritm nimim (?) i 
one case only and even then it was not possible to isolate it. 

fhe following results were obtained from infection experinientsj 
which Fusarium sclerotioides and F. redolens var. angustius were used in plat 
of the allied Fusarium species wliich could not be isolated from tf 
material ; — 

1) Ascochyta Cucumis produces in the cucumber spots on the leaf, but 
no wilt ; 

2) Fusarium sclerotioides and F. redolens var. angustius, do not canae 
wilt, but, in certain cases, may give rise to a kind of stem-rot ; 

3) V erticillium albo-atrum is the only and the real specific agent ol 
wilt ; its hyphae ea.sily enter the living tissues of both mature and yornig 
plants, and develop in large number in the vessels, which they stop up mon 
or less completely. 

Up to the present, apart from Ballersta, the disease has been repoitec 
from the districts of Stockholm, Nykoping, 'Vastmaiiland and Oiebio 
Though the damage done is slight the possibility of further, more extenavi 
infection, calls for a study of the methods of control. 
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The author suggests, in the first place, the uprooting and destruction 
diseased plants, care being taken to remove all the soil with which such 
ants may have been in contact. ^ Dead plants left in the field rapidly 
come seats of infection. In infected districts neither cucumbers 
ii potatoes should be grown for several years. The soil should be 
iiiifected. The author believes that lor this purpose good results could 
obtained with formalin ; test.s with 2 % potassium permanganate 
lulinns had no effect. 

j - On“ Verde-secco” of Fruit Trees in Apulia, Italy. - Vivahhu, i, , in u iv, 
pa‘;anda A'-ricola, Series 2, YciirX, No. 5, pp. 51-55. Bari, March 15, 1^18. 

In Apulia the name " verde-secco ’’ is given to a serious disease by 
]ich many woody plants (almond, olive, apricot, niyrobalan, and peach 
ics, etc.) pass with great rapidity from a state of normal and flourishing 
:vdopment to a very grave disorder followed by death. First the leaves 
V up. then the smallest twigs, then the branches, and,finally, the trunk 
*lf. 

Field observations and e.vperiments carried out by the author in dif- 
retit parts of Apulia {Andria, Canosa, Barletta, Casamassima, Trani, 
jlfetta) , showed no plant or insect parasites in the epigeal part of the plant, 
it proved the root system of all, or nearly all the plants killed by “ verde- 
:co " to be attacked by a rot caused by Rosdlinia mciUrix. The disease 
favoured by certain conditions, sucli as heavy and impermeable soil, 
cloiigcd stagnation of rain water, badly executed plantation, the custom 
digging, at the fool of the plant, a central hole to receive water instead of 
circular ditcli in proportion to tire foliage, the re-planting of trees in the 
ace of those recently killed by the rot. 

According to the author, a plant the root system of which is seriously 
ected by the rot, has difficulty in maintaining the balance necessary to 
e complex working of its vegetative organs, and when by a sudden, high 
ein temperature, especially during fine days, transpiration isconsiderable, 
cannot counterbalance it by an equal intensity of root absorption and dies. 

I sllowiiig the plant to develop its root system well and to keep it healthy 
e damage described above would certainly be avoided. 

i - Monilia sp., the Cause of a Specific Gummosis of the Apricot Tree, In 
Italy. — I’BGUOX, V., in lUndicMli ddlo Kr-aU Accadonu M Limei, Cl«s< ii Scum 
/inVJii’, maU'ithtlichc t tiatun'li, S-:ries V, 1st. 191,-, Vol. XXVI, Pt. 12, 

1']'. ti 57 '(ui. Kcnic, 1917. 

In Kinilia apricot growing is seriously threatened by a form of gummo- 
; which, idreaih' noted incidentally by BEIJERI^'CK and Eriksson, had 
tn reported by Eaes as very injurious to apricot trees in Valais, Swit- 
rhuid, and by ChiffW and Massonkat to those of the Rhone dis- 
ct (t). 

The disease is caused bv a conidialfomi (il/owi/id) oid.SclcfotiHi(i which, 
wording to the author, would correspond to Sd. hxa if the differential 
nracterS observed by AdERHOLD and Ruhtand were sufficient to distiu- 
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guish this parasite from Scl. cinerea. The most significant character is tlj 
absolute restriction of parasitism to the apricot tree, which is also obsetv] 
in the Emilian orchards. 

The first signs of infection occur during flowering ; some of tlie 801^., 
fade and dry up, but do not drop. Later, when the leafy shoots are longe, 
the wilt suddenly attacks, from one day to another, the buds correi 
ponding to these flowers, .\bove the point of insertion of these biiji 
sometimes at a distance of a few nodes, especially during rainy seaso;i< 
a gummy stream of transparent drops is noticed flowing from tla- cracl 
of the bark and forming lumps more or less large in size, more coi 
siderable gummosis is observed on the adult branches and even on tlie trim 
corresponding to a faded adventitious floral bud. The infection of tt 
growing fruit is very limited ; most frequently fruit is infected which hi 
grown in contact with a mummified flower spotted with gum. 

The rapid spread of infection which may occur seems to correspond] 
an early and rather long flowering period during which insects, hy visi 
ing infected flowers, carry conidia of Mfiiiitia and spread disease by 
ing sound flowers. 

This disease must be controlled by systematically destroying the par 
site’.s hibernation quarters. It is not suHicient to burn the uiinnmifK 
fruit, which may easily be found and collected in winter ; it is again 
the blisters formed by the fungus hibernating under the reuuiins 
flowers, on the twig.s killed by the disease, and the tnigmcnts of ha 
covering the cankers of the adult branches and trunk that measures iim 
be taken. It is ea.sily supprc.ssed by careful pruning when vegetatii 
starts and the localised iujurie.s on the tree can be seen without difficult 
so that the tree may tx’ cured before the winter inetiod .of rest. T 
cankers heal normally, and infection in them is liniifed to the more 
less fragmentary remains of bark, which may easily be renawed 1 
superficial scraping. 

599 - Treatment of Fusicladiam pirinum v.ar. Erlpbotryae, Injurious tt 

Japanese Medlar Tree. - s.\v,\sT.\so,T,.,in R- stazmu,- iU .fiatnicf'.’ 

e Frifttifi'lturii in Ja'rcftlc. Jiolliilini', Xo. :•», i»p. 6 + J l'i« l Aoircak-, ili; 

In the east of Sicily a disease called “ bnisone '' by tlie author, who In 
observed it for S years, is developing with increasing virulence on ili 
branches, leaves and fruit of the Japanese medlar trex* 
japonica). It is caused by Fusicladiitm pirinum (Lib.) luick. vai 
Eriobotryac Seal. 

On the medlars is observed a small, blackish spot, which gnulUcJl; 
increases. The attack of the parasite may begin in December ;ii: 
continue till February or March., ^ 

If the fruit is attacked during the first stage of its development it lx 
comes deformed, and shrivels, the spot grow’s, and the friut dries up and bf 
comes mummified If attacked during ripening, this stage remains in 
perfect. The infected branches are twisted, stunted, spotted with blacl 
and with irregular, shrunken leaves ; they fade and dry up from year t 
year. 

[5W.5>»] 
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Those trees which have the largest and sweetest fruit are most subject 

[0 attack by the fungus, ^ 

The author’s experiments on winter treatment showed the efhca- 
[jottsness of spraying with lime-sulphur mixture made .according to the 
loiiunla of the " Stazione di Agrumicoltura ” (lime, 2 lb. ; sulphur, 4 lb,, 
iv-ater, 2 gall-). The mixture should be applied in 12 % strength, at the 
most 14 %i itt December, when all the flowers have fallen, and in January. 

The trees to be treated should be pruned in August, during the resting 
period, so as to remove the branches, in which the parasite passes the sum- 
mer, and to give strength to the tree. The pruned branches should 
lie burnt at once. It would be well to undertake experiments to prove 
fhetherb % sprayings in summer to destroy the parasite in the branches 
norild be advisable. 

(00- The Tumours of the Cluster Pine(P/nus Pinaster), in France. -- nr ures ov, 1 , 

ill Cmt>Us rioaiii.r ia'S5i-rtnr(-srfi;i‘.tcflrff»iw.itr.Sfi(;iic,>s, Vvl. Cl.XVf.Xo .S.np. 35.i-3f,0 

I'aris, Kel)ra.iry 25, njiS. 

The cluster pines of the Areachon forests have many tumours on theii 
stfiiis and roots. On the one year stems the tumours are cankerous and 
extide abundant resin which flows down the stem. The old tumours may 
close and form lunijis apitearing as knots, more or less resinous on the 
'iiifaee, 

After describing the structnie of the tninours, the author draws at- 
'taitioii to the masses of bacteria found in the disetised tissues. A very line 
nivcelium, which often live.s on the surface of lire resin exuded, may enter 
the cankerous tissues by the parts rendered resinous by the bacteria. 
Iliis mycelium, however, is only tin adventitious organism. 

The authoi isolated the bacteria observed in the iufteted tisMus. 
.liter ) davs at i’“C. when the tumours were one year old; and aftet 
i (lavs tvhen the tumours were older, cultures made with the tissues of the 
■tciii tumours develop very dense, greyish colonies, forming a slight xi.il 
oreT the surface of the agar, which they liquefy. The mycelium from the 
foin often grows in tubes at the cud of H days, forming whitish colonies, 
ifiite distinct from those of the bacteria. .\t the end of 8 day.s cultures made 
»ith the tissues of the root tumours develop white colonies which become 
very dense and thick ami groxv on, or jusf below, the sutface, without 
li'iuefving the agar. 

Under the microscope the bacterial colonies from the stem appeal to 
It composed of bacteria resembling those observed in the stem tumours. 
Itie colonies from the roots arc com)X)sed of much larger bactena than tho.se 
inini the stem and resemble those of the root tumours. 

Tire btenr and root tumours of Pinm Pimder appear to be due to hvo 
different bacteria,' the characters of which the author will imblish later. The 
kacterial tumours of the stem of the duster pine differ from those of the 
•^fppo pine which have long been known. 
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601 - PbyllacUala suffalta, an Ascomyoete Injurious to Common Oak, in Sjjaj, 

— Rodredo, !L. H,, in El Culiivador Moderno, Year VIII, No. 3, p. 12. Barcelonn, 

For some time Phyllactinia suffttUa has been spreading in the plantj 
tions of commop oak in Galicia, depreciating the value of the tree for tt 
various uses to which it is put. 

As a preventative measure, to lessen the intensity of the disease dm 
ing the following year, it is advisable to burn the infected fallen leaves i 
autumn, an operation which must be carried out simultaneously in all tt 
neighbouring oak plantations. Sulphur treatment should also be carried ov 
when the young shoots are about 4 inches long. This treatment shoul 
be carried out in dry weather and repeated 20 days or a month later if t!i 
white spots of the disease continue to appear on the leaves. The trea 
inent costs about 2d. for an average sized tree and 4 d. for a large tiei 

Observations and experiments show that trees which are not prum 
are not attacked by the fungus, that those pruned a little, are attacks 
slightly, and that those which are excessively pruned are badly attackti 
Qumus pcUiisiris and Q. rnbra var, am:ricma are the varieties most resistai 
to the fungus, 

INJURIOUS INSECTS AND OTHER LOWER ANIMALS. 

602 - Biological Observations on some Coleoptera of the Department ol Herau 

France (l). — I,echtensteix, J. I,., in tUo Bultt-Un tie la ealomalo^iyue de Freit. 

No. 4, pp. 51-95. Paris, 1518. 

Special mention should be made of : — 

Anthaxia aurulenta Fabr. — An iii.sect found on the elm, and, accoidir 
to Caillcl, especially on the small trunk.s of young, dead elms. Neve 
theless in April the author found several specimens of this Anthiixit 
which seems very rare in the Department of Herault, on young branclies( 
Salix alba. 

A. mama L. — Common on the elm and also known to occur on certai 
other trees, has i;ot previously been reported on Rhammis Alaterms (ka: 
ren privet) on the branches of which the author found it in June and Jnl; 

Scobicia ckevrieri Villa. — Not rate on branches of fig trees, this inft( 
is also a host of branches of vine and barren privet. 

Stroniatium fiilvum Villcrs. — The author received from the proviiii 
of Constantine, Algeria, branches of cork-oak containing larvae of this sp 
eies which, in the Department of Herault, develop on young elm. He ot 
tained adult insects after 5 to 6 years (according to Mayet the larval stal 
may last for 15 years.) In some bits of branch, about 5 inches long, sever! 
larvae had developed, hollowing wide galleries throughout the sap-wooi 
which were so filled with excreta that they were almost as hard as the wooi 
Although this insect is common in cork-oak forests, it does little daniag' 

Exocentrus pimeiipennis Muls. — In I.anguedoc its larvae are foi'.n 
under the bark of white willow and elm. 


(I; .S«'C R. Marih, lyjS, No. 3C>r>. fFrf ) 
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jlyksinas vittaius Fabr. and Scolyius muUistriiitus Marsh. — These 
insects of young elms also attack branches of Rhamnus 4 li>ternus h-, 
illoiving their galleries under the bark, where Sc. muUistriitim is attacked 
. two braconidae — a species of Ecphylus which will be described shortly, 
],j Dmdrosoier protuberans. Hyl. viltatus continually bears on its sides 
jnierous mites not yet determined. 

Plivtidoderes plicatiis Oliv. — According to Bedeu this insect lives at 
,e foot of Reseda lutea. It also seems to attack Cruciferae; the author found 
le eating a leaf of Diplotaxis tenuifolta'm April, and another on cultivat- 
i cabbage. 

Derolomus ciiamaeropis Tabr. - - Abundant on specimens of Ckamaerops 
iiiiiilis, cultivated at Montpcdlicr, particularly in the Botanical Garden, 
iccording to PERRIS the egg is doubtless laid in the ovaries, but the author 
IS only observed this insect on the male flowers of the palm. 

Choeronhinus squalidHS Fairm. — Perris reported it on elm and the 
..tree. The author found it in small numbers on the dead part of a fig- 
K trunk which had been invaded by ants (i'remastotiaster smtdlam) ;• 
lisiiisect is, however, by no means myrmecophagons ; when it establi.shed 
liilf ill the trunk the ants had already left it. 

KrcMOtes punciatulus Boh. — Dead ash wood, in which the author found 
irvie. pupae and adults, may serve as food to this insect which has .ilready 
Bn observed on several species of trees. 

Momnychas punctum-albiim Herbst. — It is very common at Montpel- 
011 Iris Pscudacorus and I. Joetidissima ; the author knows, in rather 
soil, several of the latter, the fruit of which are eaten by the insect each 
in He found large numbers of the Mononycims on different cultivated 
ietiesof !. germauica uni I. Jhrenliim. 


- Perezfa leeerl n. sp., a Proloioan Parasite of Ihe Larvae Of the Large 
White Cabbage Moth (P/er/sirass/cae) (i).-rAiiioT. a. in Compia reuJus its 
Umu$ de la Sacicic ie Miolcji, Vol. I, XXXI, No. l, pp. ifr-ihS + i Hg. Pans iai8. 
Tliis paper describes a new niictospctidion temporarily placed in the 
Ills Perezia under the name of P. /cgivi n. sp. , t 

It is found especially in the adiixise tissue of the larva of Pirns bras- 
te and in some of the giant cells of its blood. In the rather rare cases of 
mlised infection the spores of the protozoon are found m all the tissues 
larvk of the insect, 


- Lepticorisa varicornis, a Weevil Injurious to Rice in Assam. - 

«( IhcA^iciMural Deparim.-nl, Assam, la, the Yea, ndmsthe ^olk /««, ivw.PP 3 


“‘jainfe Petganas and the Kariiiigary farm in Sylhet, Leptocorisa va- 
ornis (rice bug) has done considerable damage to nee. The , 

ieied most. The results of the exiienmental harvest showed the lo.s t 
loiint to go % of the normal yield, 
i - Experiments en the Disinfection of Dwarf Be^s 
lideiobiectus and Spermophagus 

Part of a consignment of dwarf beans imported from Brazil m Ma. , 
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1917, on arrival in Italy, was found to be already slightly infested ^ 
Acanthoscelides obtecius (i), and much more seriously by another wee, 
Spermophagus subfascialus {=Sperm. musculus), peculiar to South Anieii, 
and hitherto met with only once in Europe (Paris), where it did ,, 
increase. 

The author undertook experiments on the disinfection of the seed ai 
the store-houses, He ascertained that to cause the certain death of 
adult insects in the seeds, each hundredweight of dried beans should (j 
treated for 48 hours with fumes given off by either 50 gm. of carbon h 
sulphide, by about 50 cc. of carbon tetrachloride (— 81.54 gm.) orb 
0.5 gm. of potassium cyanide. The germinating power of the seeds is nioi 
affected by the bi.snlphide than by the tetrachloride, but is not aflecte 
at all by the potassium cyanide. 

The store-houses may be satisfactorily disinfected by spraying wii 
an emulsion of tar oil. 

Among the preparations tested the author recommends ‘‘ly.s(il 
•made bySchiilke and Jlayr, '' cresosol ” made by the Society for the disti 
lation of tar (Societa Distillcric Catrame), " creselion ” made by Car 
Erba, and " creoline prepared by G. Pearson. 

Experiments mde in October on Ac. Mectus and Sperm, stib-fmci 
iHS at temperatures of from 13 to 15“ C., showed that, to kill complete 
adult ii'.sects within the seeds the following proportions are needed : — 


treolinc 7 vdlinnes in loti vttlnnics uf wntiir 

creselion " , n 

cresosol > ^ » 

lysol ■ • ' I " ' ” 


606 - Observations on Acanthoscelides obtectas (Bean Weevil), in Italy, 

R \M\UTI, A , in Bollettino del Labtmitorio di Zoolnpa '^enrrale e n della K. .''ii/o/ii 
periore d’Ai^ricoliurain Foriici, V^»|. XII. |»i>. <))**--' I* 1917, 

Very little work has been done on the presence of Acunthoscelidcs iiiln 
tus Say (“ tonchio del fagiuolo ’’) and the damage it docs to runner ;□ 
dwarf beans, although this insect has been known in the country for abet 
20 years. The present inv'estigations were, therefore, undertaken in iiii a 
tempt to learn more about the “ bean weevil ” 

A list of the synonyms of the insect is followed by a morphological .111 
biological description. According to some workers the insect is a native 1 
Persia or Armenia, according to otliers of Northern America, and is so widel 
distributed geographically that it may almost be considered cosmopohta: 
Sharp reports it from the following districts: — Xort li America to the east 
the Rocky Mountains,Mexico, Guatemala. Nicaragua, tJic Antilles, and tl 
Argentine (Buenos- Aires). It is also found in Australia, the Azores Isbnii 
and the Canary Islands. In Eairopc, according to the arrtlior, , 1 . obkdi 
is known in England, France and Italy. Bretoi.in’i reports it from llie.Cp 
Maritimes and the Mediterranean district ; MwA Pai.umbo reports it fro 
Genoa, Naples and from Sicily (Palermo, Castelbuono) . According to infoim 


(1) See No. of this Review. {Ed.) 
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received by the author, Luigioni found it in 1913 in the Valtournanche 
jys and SllVESTHl at Acerra (Caserta) and I^iwer Nocera (Salerno), 
,je it did great damage to dwarf beans. In Tuscany the weevil is well 
in! in the provinces of Florence. Ughorn, Lucca and Fisa, and the other 
finccs are not free . The large province of Pisa is particularly badly in- 
eil. 

Ill the larval stage the insects prefer the seed of the numerous varie- 
of dwarf bean [Phaseolm mtlgaris), and scarlet runner {Ph. mtilliflorus) . 
Tuscany the larger white varieties suffer most (" fagiuoli pisani ” or 
igiuoli di S- Michele ”or" premici ")aswel!aselongatedbeans(‘' pinoli " 

• piroli ”) ; but the small varieties (“ tondini ") are less attacked. 

In the absence of dwarf beans, however, the weevil may attack cow-pea 
ilichos mdanophthahnus), ht:m (Vida Faia), common vetch (Vida saliva), 
ife lupin (Lupinus albtts), chickling-vetch (lat/iyrns safians), and garden 
1 [Pisuni sativum). The author observed in artificial breeding that in 
optional cases the insect will adapt itself to maize. 

A single bean seed may be attacked by 25 larvae in one generation, and 
■ generations succeed each other very rapidly. The cotyledons become a 
ss of debris of no value as food. Even when infestation is slight the 
ms suffer heavily. It frequently happens that the beans cannot be sold 
J have to be thrown away or given to animals. In the province of Pisa 
j other districts the damage has been .so heavy that some farmers have 
d to give up growing dwarf beans. 

I'rniiia point of view- of reproduction even, beans attacked by the weevil 
iiiiot be used as seed. An e.xperiment o.ariied out by the author in 
(Spring of 1917 with dwarf beans gave the following results : — 



Kumfcer 

Number 

Pcii'cntage 


ot beaus 

of beaus 

nf 


sown 

germioated 

germination 

jl alUiCkcJ 

50 

42 

84% 

1 


22 

44 ■ 

1 : gPiicratiniis. 

50 

24 

4S ■ 


nO 

10 



50 

3 

6 

'! ■■ 

5 '' 

0 

0 


iVraiiUisc Ml mnUackcl wllith gi-nmiutt.l 

IVrcentagc of bean? atUickeil by the wcer-it wtiicli gemimatcd . . - 2S.S 

I’lrcentage of be.ins attacked by Uic wc«il which were f]c?lioy«l . ;l>.4 


Moreover, plants from .?ecd attacked by the insect .ire much less re- 
Naiit and subject to disease, besides giving a much lower yield of inferior 
lality. , ■ 

/]. oliircius luis an efficacious enemy in the mite Peihciiloiiks ventn- 
Siis (N’ewp.), but, to the author’s knowledge, it has iu Italy no natura 
'■my among the insects. The mite mostly attacks the newly-hatched 
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larvae, but may also attack adult larvae and pupae, although their sia 
roundings make this more difficult. The eggs themselves are sought forb 
the mite, which eats their contents. It must, however, be pointed 01 
that if the action of this Pediculoides is really useful, it may, during tb 
transport aud handlingof infested seed, attach itself to the skin ol those wl 
manipulate the beans and cause more or less serious pathological troTibln 
The artificial method of control most widely recommended in. \iiitiic 
is based on the use of bisulphide of carbon fumigations when the adults, 
the first and second generations appear, in the same manner and proportio, 
as those required for wheat or other cereals. Another method, which tl 
author found much more preferable for dwarf beans grown for food, is top, 
the beans attacked in an oven or drying room at a temperature 
about 6o°C. 

607 - Hypothenemus riichiei n. sp., a New Scolylid Injurious to Dried S»i 
Potatoes in Jamaica. — ssmpsox.winn. in the HutU'tin of Enfomoh-^^icn! 

Vol. VIII, rt. 3-1, p. -’,15. I,ondon, Efliraary, lijl.S. , 

The paper give.s a morphological description of the scolytid Hyfci 
nemus ritchui n. sp., found by Mr. A. H. Ritchie, Government Eiitomo 
gist for Jamaica. 

The beetle causes serious damage to dried sweet potato chip.s. It 
not yet known whether it attacks other products. 

608 - A Hew Weevil Pest of Sweet Potatoes in Jamaica. - .mimhalt., guy, a. k, in 

BMotin ol Enliimolo!,ii<il Rouarcht. Vol. VUI.Pt 3-4, pp. + I Fig. Toni 

February, T91S. 

The Imperial Bureau of Entomology recently received from Mr, 
H. Ritchie, Government Entomologist in Jamaica, specimens of awes 
which had caused serious injury to tubers of sweet potato. The insed 
which belongs to the sub-family Cryptorrhyncliinaeis a species new to 5cier,| 

and is described under the name of Efl/aeojins coslicolris. 

According to Mr. Ritchie the damage done by this weevil in swti 
potatoes is similar to that done by Eiiscepcs batdtue Waterh., common i 
the West Indies and known there as " scarabee As these two iiisto 
may easily be confused by untrained observers, Mr. Ritchie considers 
very probable that damage attributed to E. batatae has been caused ! 
P. costicotUs. 

The author found in the British Museum two other .specimens ol t, 
genus Pdmopus, one from St. Vincent and the other from ( '.renada. Tin 
are specifically distinct from the Jamaican sjiecics and from each otln 
and. as their habits arc probably similar to' those oi P. costicoUis, t 
author describes them in his paper under the names of P. orcMiloi: 
11 . sp. (weevil from Grenada), and P. sttburamdaius n. sp. (weec'il ire 
vSt. Vincent). 

6og - Insect Parasites of the Cacao Tree and other Cultivated Plants in Sao ■n'»| 

Ue SCABRA, a. r., in Mem’.tires publies par la SociHt porin'^nni ri'Miff 

Vol. HI, Pt, i,.pp. x-28 -f 24 FiS'i- + I Plate. I«isbon, 1917- 
With the help of material obtained from various parts of Sao Tho 
the author iias collected in his paix-r a series of observations on the ws 

[S»C 699] 
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jjjjtes of cultivated plants in the island. The study pays particular 
tention to scale insects. 

1, — A morphological description is given of a coccid which, with due 
scrvation, the author identifies as As/iidiotusfriloWfiyormis Green. This 
^ies shows preference for cacao leaves, and is found ranged with great 
gidarity along the main veins ; the females are relatively rare on the upper 
iiface, whereas, on the lower surface, the males are vey rare. 

According to information supplied by the director of the Perserveran^a 
inn, the damage caused by the insect is of less importance tlan that caused 
y certain cryptogamic diseases. The effect is first seen at the ends of the 
ranches, which gradually dry up, so that, in two or three months, the plant 
)ses all its leaves. Sometimes cutting the branches attacked prevents the 
Evelopment of the parasite, but this is not always the case and infestation 
preads with great rapidity. The cut branches should be destroyed imme- 
liately near the tree. 

The bailif of the Biiidd farm states that trees from four to six years old 
uffer most. The attacks of the coa-id assume great importance on the 
eba Budo farm ; production there is almost nil. 

Spraying with petroleum emulsion and other inseclicides has been at- 
jmpted, butits practical use is very difficult on account of the thick vegeta- 
ionot the island which sometimes makes access to the plants impossible. 
Good results are hoped for from the propagation of fungoid parasites of the 
scale ; experiments on this subject have already been made. 

’ll . — The coccid Lecaniim viridc has been reported in the island, from 
specimens received from Peserveran9a farm, as a serious parasite of 
toffee ; it is accompanied by its greatest natural enemy, Cephalosportm 
Umii Zimm. As this latter is fairly common in Sdo Thorad, the author 
believe' that, considering the very favourable climate, it would be easy to 
Isiopagate it on a large scale. Experiments in the cultivation of tliis funps 
ive already been made in the island. The presence of this Cephalospomm 
lay explain why a coffee plantation on the Perseveranga farm which was 
rverely attacked by the coccid in October, 1916, did not suffer serious 
amage. The fungus may be best disseminated by the method used m 
evlon, by which leaves bearing cocoids attacked by the parasite are in- 
roduced into the plantations where Cephdosporiim is noii-existent or 
£!)• rare ; these leaves may be pinned on to those of plants to be protected 


?ain?t the attacks of the insect. ^ 

III — \ third note is confined to Aspidwtus arluulatus ilorgan a 
Isi. Palmac Morgan and Cockerell, neither of which occur m largC numbers 
11 the island but live at the expense of many wild and cultmrted p m . 
coffee, fieils sp. ?, Carka Papaya). One of the wild plantsparticularly at- 
ackedby .ls/>. is an orchid, locally cajled hciba pega peg> , 

Aich has been identified as MegacHmum falcalttm. 

Asp. palmac is very abundant on the Uba Budo and 
aims on C. Papaya and on Ficm sp. ? It is also found on many other 
lative plants, hut rarely' on the cacao tree. 


U09' 
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IV. — Lecanium nigrum Nictneris another parasite of coffee in the 
island, and is also very common on the large leaves of Ficus sp. ? (p^j, 
ceveran^a farm). The young larvae in particular are attacked by a fungus, 
The dimensions, shape and colour of this species vary; on the leaves attacked 
by it the author found a large number of specimens of Asp. trilobiformis and 
Diaspis sp. 

V. — Among the most abundant parasites of coffee at Sao Thome i: 
the coccid Orihezia insignis (Douglas) , which also attacks other plants, 'flu , 
author received from the Perseveran^a farm leaves completely covered with! 
this insect which, according to the reports received, attacks in a general way 
the young buds, branches and stem, but seems to prefer the terminal hud of 
the plant. The coccid is found both on the upper and lower side of the leaf ; 
sometimes it is found round the edge of the leaf. The branches attacked by 
the scale which were sent to the author for examination were found to be 
almost covered with a fungus [Capnoiliuni Coffcae ?) the importance of which 
in Sao Thome may be compared with that of Capn. Cilri in Europe ; the 
damage done when it attacks the young buds is well known. 0. migms. 
then, is a parasite dangerous, not only on accetant of the damage it does itself, 
but also because its secretions may form a favourable medium fertile 
development of the fungus. 

VI. — White ants arc considered very injurious, especially in old cacao 
plantations. In a climate such a.s that of the island consideration must be 
given not only to the consequences to the plant itself of the galleries made 
by the ants, but also to the fact that the open galleries in the trunks, roots 
or even the soil, prepare the way for numerous cryptogamic diseases. 

Through the research of Prof. K. .Sn.VESTRi six species of white ants an 
known in S 5 o Thome, and seven in Princes’ Island. The first specimenssen 
from ?ao Thome and examined by the author belonged to Neotermes gistr 
F. Silvestri, known locally as “Salale” ; numerous specimens of this species 
were sent from Binda in June, 1916. Another variety from the same 
locality, of which only very few specimens were received belonged to 
the s. sp. tkeobromae Dms. of Microcerotermes /jamts Hav. It is known 
in the island by the name of “ formiga branca ”. N. gestri is one of tin 
greatest pests of the cacao plantations at Uba Budo. The infested plant' 
are said to revive if cut at the base so long as they are not ^ittackedb; 
disease. At .S. JoaodosAngolares. N. gcslii also attacks old plnntatioiis. 
entering the trunks by badly closed pruning cuts. 

In .August, rpib, the author received the first notice of damage doiieb' 
.V. gestris as being of great importance in the occurrence of cryptogamic di- 
s;a.ses. The old plants suffered most, especially those with broken branclie 
which had not been carefully treated with protective substances. Accord' 
ing to the author the insect always enters the trunks in the upper part. 
the nests are always underground. The bailif of the Binda farm also 0) 
served that the insect enters the trunk in the upper part and shows a tc'' 
dency to descend, never to ascend the branches. This observation may h 
of value in controlling the pest. 
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. Die Most Common Deformities Caused by Animals on Fruit Trees in Siciiy.— de- 

cteiani. T., in Annati della R. Slazinne di A i>rumicollura c FruitMltmti, AdreaU, Voi. IV, 
pp 147-170 -I- 1 Plate. Acirealc, 1917. 

The aim of the paper under review is to draw attention to the numer- 
j j„d complex deformities of animal origin of which horticulturists 
i-Jore the cause. Insects and other invertebrates (arachnida, worms) are 
causes of these deformities. They belong chiefly to the hemiptera, and, 

,re esjiecially, to the aphids, and, in decreasing order of importance, to 
, (jiptera, with the family of Ceciiomyidae, the lepidoptera, with 4 repre- 
■tatives, the coleoptera, with 2, the hymenoptera and neuroptera, with 
iv raie representative. The greater part of the species causing defor- 
ties on fniit trees, however, belong to the arachnida, esirecially the mites, 
licli form the family of Etiophyitlac and certain sirecies of nematode.s, 
longing to the family of anguillulidae. 

In order to draw up a guide by which tree growers may recognise de- 
nnities caused by animals, the author gives a brief morphological descrip- 
111s of such injuries most common in Sicily, together with an indication 
the specific agent 

. Olethreuies varitg^ni, a Hicrolepidopteron Injurious to Fruit Trees, 
in Italy. — .S.UlR.S,A.,in the BollaUmdilUbmalmadi ZmIkm !;ciuralcea:^ari(ideUti 
u ScMla tuperim d'Afncaltma tn Fwltci. Vol XII, |)|>. i/I-iS/- I'ortid, 

The species described exists in central and southern Europe, Livonia, 
inland, Sweden, and Asia Minor. A morphological description is given of 
le egg, larva, and pupa, followed by the biology of the perfect insect and 

In the districts of Sar.teranio Colle (Apulia) and .Matera (Basilicata), 
K larva lives on the common medlar, almond, iiiahaleh cherry, plum, apri- 
iil.'iind apple trees. The author found it from March 15 to April 30. 
Ii'dlar and plum trees arc attacked the most. Other host-plants are ; - 
>m,ms am-um L , P. CmiMis L , P. msililii< L-, Pyrus cenmnmrs L. 

The parts of the medlar which sufier most are the leaves, tne floral 
iMls, and the small fruit, which is covered witli holes or entirely destroyed, 
.1,! the plnni, apple, apricot and mahaleh cherry trees only the leaves are 
liticked. The leaves of the almond are attacked, and sometime^ Jioug 1 
,aelv the vcing fruit, whtch is pierced and filled with the remamsot the 
Wdinvoluae. Experiments have shown led on almond kave 

.nil eat almost two w hole ones in three daysso that it may do a fa r a 0 ,t 
,i damage to a medinm sized tree. In the company ot 

towever 4Uid especially 11 low trees, such as the medlar, ate attacked, th. 

i iiirv done by 0 . variiiiAiui may he very serious. ^ 

According to the author the iusectiscoatroUed 
»tera - the chaieid Copnhsoma sp., the bracoaid qmird 

i, Wesnr . , , 1^ /(i..g.Vnn*x Wesin. . -l/«< rnern^ 

.I'd the ichneumonid Pn^tomcrus viihu-nUor (Pauz.) 

The chalctdid lavs an egg m that of 0 . vnnegmm the ™ 
flat 4 of the larvae of the luicrolepidopteron contained ' 

lays itsegginthe larva ofthetortnciM^^^^ 

ia -n of them. Ah. h>KH«mUi also lays an eggm the larva ot <)■ 
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gana. being found in 6 %. The larva of M. thoracicus is an endophagon 
parasite of the larva id the microlepidopteron ; the specimens of the bracor 
id examined by the author represented i % of the larvae of 0 . varie^n^, 
Pr. viilnerator, the larva of which is also an endophagous parasite of thj 
of the tortricid, was observed in 4 % of the latter. 

When it is easy to collect the larvae the natural method of controllij 
0 . variegana is to be recommended, and should be carried out in .4pri 
The larvae are enclosed and bred in boxes placed in the open, and covere 
with a wire netting with a mesh not exceeding 2 mm., so that the parasiti 
may pass, but not the adult microlepidoptera. When artificial control 
necessary spraying with i y,, lead arsenate paste or % % lead arsenate por 
der may be recommended. 

612 - The Campaign against the Codlin Moth {Carpocapsa pomonelh) 
Cyprus, in. 1917 . — Th& Cyprus A^tcullural Journal , Vol. Xill, Pt. i, p. 13. Nico 4 a, lui 

In accordance with His Excellency’s Order of April 25, 1917, a campaij 
was started in iqiy in Cyprus, against the codlin moth, which, for some tin 
had caused much injury to apple, pear, quince and walnut trees. The an 
of operations included some 26 villages in the Pitsillia of which Agrosw 
the centre. 

The treatmentsapplied were:— d) lime-dressing ; i) daily collection ai 
destruction of fallen fruit; c) bandaging the trunks with grass or cloth banc 

The application of grass bands was not very successful. As many 
80 000 trees were time dressed. 

613 - Strong Lime-Sulphur Spraying against Chrysompha/us dieiyospern 
a Coecid Injurious to Citrus.— savastano.i,, in x. Susiom spmmentith liiA.m 
coltura c I'rutiUoUutain Acircal'’, BollcUinol^o. -50, pp. 3- Acircale, 151;. 

Without modifying in any way the formula of the lime-sulphur mi 
ture used by the " R. Stazione di Agrumicoltura e Frutticoltura “ of k 
reale (lime, 2 lb. ; sulphur, 41b. ; water, a gall.) attempts were made to ascf 
tain whether it were possible to increa.se the insecticidal power of the ililu 
mixture, i. e., the percentage, in order to obtain a greater and more rap 
efiect against the scale Chrysomphalus dictyospermi ("bianca-rossa"of citm 

The results obtained from the various experiments carried out und 
the supervision of the author may be summarised as follows: — 

1) The trees may be sprayed in September and at the beginni 
of October with a 10 % mixture, density 1,25, to obtain better result 

2) 10 \ must not be exceeded as the plant may be scorched ; 

3) the spraying must be even and very fine but not very abundai 
as, if so, even in percentages below 10, it may cause scorching ; 

4) the percentage may be raised to 12 % when the Chrysomphd 
attack is severe, atidwhen the fruits are few, completely infected, a 
valueless. 

Strong treatment is advantageous in the case of bad attacks or wh 
spraying at the correct time has been neglected. Orange trees - t 
fruit of which would lose all value if scorched — should, however, only 
treated if infection is so serious that it is the tree itself which nuist 
saved. As a general rule it may be said that only lemon trees should be 
[CII-(I3] 
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jjted ; the fruit which is thrown out might be used for obtaining essence 
citiate, as lemons when slightly scorched are in no way spoilt for 
[ij extraction of these two products. 

_ Observations on Coe/yotfea rubtr, a Coleopteron Injurious to Hazel Trees 

— Sn.VE3TH2, F., in Bolldtino del Laboratorto di Zoolo^ia getterale e agraria della 
S Scmtd saperiore dlAseudUm in fntm, Vol, XII, pp. 155-171 + ^4 Kgs. Portici, 1917. 

Before 1904 the damage done to hazel trees by the coleopteron Coeho- 
Its ruher (Marsh) had not been studied. In that year 'Trotter drew at- 
ention to the injury done to the male inflorescences of the tree by the 
wae of this insect. The question was not taken up again till 1914, when 
* at loss of nuts was reported at Vico di Palma, Campania (province of 
teerta) though the attacks of C. rttkr. The author, therefore, undertook a 
jtndy of the insect, and, during the last three years, continued his studies 
-ot only in the Nola district; but also in the Avellino district. 

ifter giving a detailed morphological and biological description of the 
,scd the author points out that C. ruber, which is only known to attack 
nt\ trees, is shown by the catalogues of coleoptefa to erist throughout 
utope. In Italy the author found it frequently in the districts of .\vel- 
*no and Nola, as well as round Naples, he has also seen specimens from Capri 
.„d found a few in Sicily (S. Piero Patti). , , , 

The adults attack the leaves, piercing holes in the blade or m the 
letiole They also attack the buds by hoUowing a hole in the axis, a few 
entimetres from the point, the nuts, by piercing the shell and part of the 
mel which they cat, the catkins, by piercing them and eating some of 
■he flowers ; they may also attack the floral and leaf buds. The attacks 
Bult ill the drying up of the pierced leaves, buds and young nuts, and the 
lestruction of some of the flowers of the catkin. The larvae also destroy 

‘ome of th6 rriale flowers. • , , 

The most serious damage caused by the adults and lareac ap- 
« to be that done to the petiole and the axis of the buds. In reality, 
nvever, if this damage is compared with the number of insects fmu.d in 
ree years and the number of leaves and buds on a plant, it may be ton- 
leied neelieible. This also applies to the damage to the catfan for, since 
,c catkin if not entirely destroyed, there remains a plentiful supply of 
illen If, contrarv to the author’s observation, the greater part of the 
itkins were destroyed, atrophy of the female flowers through lack 

lisation such as Trotter feared, might be exjiectcd. 

The wor^t damage by C. ruber observed by the author and =ii®d 

Ik torn .,.41. 1917, i. IW I” «« hS.J 

..„d b 7 

nm. broad is the most common variety of hazel. ^ 

iko probably attack the insect, but. ludglng ^7 0. 
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pupae of C. ruber, but only noticed one parasite hymenopteren 
Ichneumonidae) which laid its eggs in the larvaes which was later eaten l)i 
the insect hatched from the egg while it was underground in the cell i, 
which its metamorphosis should have taken place. The author calls tl, 
new hymenopteron Thersilochus codiodkola. 

The only efficacious and practical artificial method of control is the col; 
lection of the adult insects during the first fortnight in May. This should 
done in the morning by means of a cloth stretched under the plant, th 
branches of which are shaken by hand 01 with hooked sticks. By this mpaj, 
are destroyed at the same time many nut weevils [Ralaninus nucum [L.lj 
another curculionid which occurs on hazel trees at the same period an; 
often does great damage by attacking the nuts. If C. ruber ip no 
collected in May it should be collected at the end of September or ft 
beginning of October. 

615- Coleophora fuscedinella, a Microlepidopteron Injurious to Birch at 
other Trees in Swedden. — Kasytts., Kun;;l. Lmdtbniks Akadcmn-mHiU: 
linear ock Year lA'II, N"o. pp. 657-6{)0 + Figs, + nibliograpliy oi 

Publications. Stockholm, i<)i 7 . 

In 1914 the conditions in Sweden were very favourable to the develo] 
ment of Coleophora fusudinfUa Zell. (“ Bjorksackmalen ”) the nuineroi 
larvae of which, in 1915 and 1916, caused considerable damage to bin 
trees by .attacking their foliage. Other trees besides birch were atbcla 
— pear'trees, apple tree.s, Sorbui Aucuparia, oaks, etc. — with such violeii 
that at times the whole tree, or a greater part of it, dried uj). 

The districts which suffered most were those of Ostergotland, Jor.ki 
ing, Kronoberg, and Kalmar, whereas in the Malmohus district the attara 
were very limited, probably because there are few birch trees there, M(i:| 
or less wide-spread attacks were also reported from the districts of Alii 
borg (Vanersborg), Orebro (Bofors), Sormlaiids (Stenstorp), Kopparbej 
(Palm), and Xorbotten (I,ult 4 ). Copulation and oviposition occur toward 
the end of June and the beginning of July. The larvae hatch alter about 
fortnight and live on the leaves, eating the tissues. They hibernate ou tli 
btonehea of the host (near the buds) in a shelter made of bits of leaf ,oiiii 
by silky threads. Hilx’niation ends in JI.ay, and it is in this month and ; 
Jrine that the adult larva, before pupating, does the greatest damage, 

1 n jury the pest was decreasing rapidly, certainly largely on account i 
the maiiv natural enemies of the insect which have been reported in vanoi 
parts of Sweden. Amongst them are : — Hemikks sp. ^ ; Itopkclis iiuu'i:, 
tor F. and J ; Glypta sp. ; Phobocampa sp. : Agalhis varipes '^ 
Apanteks sndalis (?) Hall. ; Apaute-les sp. ; Pexomachns imUUB I'oin 
Au^itia sp. ; ApanUles corvinus Keinh. ; -I. xanthostigrriHS Hal. ; .I. ''' 
soxanlhus Ruschka 11. sp. ; ^ficrodus mediator Xees : Hahrocytus r/iiiei 
■Thoms. ; Dibracliys boncheiMUS Ratz. ; Elasmus viridieepi Th. ; Cirrospn 
pictus Miotropis sulcicrista Th. ; Chrysocharis clongata Th, : Cue 
cerus charobii {Waik}. Kurdjium. 

A. mesoxaiithus 11. sp. was reported from Lamhult (Kronoberg) a 
from Rule a. 


ALFREDO RDGGERI, gennlf responsahile. 
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